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 This dissertation project is in the form of a follow-up study of teacher participants in two 
professional development programs in the years subsequent to their participation. It is a 
reflection on practice, written in narrative form, that highlights some of the challenges associated 
with science teacher professional development when issues of scale, politics and funding are 
involved. Teacher participants were studied in this dissertation using The Teacher Professional 
Leadership Profile survey (Blank, et al., 2016) and an optional follow up interview protocol. This 
study also explores teacher leadership in science education and the research questions focus on 
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CHAPTER 1: INTRODUCTION 
 
Background 
The past decade, I have had the pleasure of being a science educator in several public 
school districts, working with teachers in a variety of professional development contexts, 
building school-community partnerships, engaging stakeholders and giving back through 
professional service to support science practitioners. Throughout my time as a graduate student 
at UIUC, I also worked full-time in a variety of roles in public schools. I currently work in the 
curriculum department of the district office for a large suburban school district serving 
approximately 30,000 students and employing 3,000 educators. Prior to my current position, I 
served as a science leader in my state. In that role, I assisted with professional development 
initiatives and provided technical support to educators on implementing the Next Generation 
Science Standards Next Generation Science Standards (NGSS Lead States, 2013).  
During my three years of residence at UIUC, I had a full plate. I spent several years 
engaged in coursework, taught elementary science methods to undergraduate students and served 
as a science specialist in a local elementary school. Also during this time, I had a transformative 
experience when I worked with teachers in the area of professional development through a UIUC 
National Science Foundation grant, EnLiST. All of these experiences were invaluable to my 
growth as a science teacher leader. By leveraging what I learned at UIUC in my practice at my 
elementary school, I was better equipped to plan and deliver research-based professional 
development and build a robust student-centered science lab built upon more than a dozen 
partnerships with UIUC. My former school has since become a model STEM school, graced the 
cover of a national publication, hosted tours for educators from other states and received a 
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national award. Overall, my experiences affiliated with my studies at UIUC have been 
transformational, because they empowered me to plan and implement professional development 
designed to support teachers that is rooted in best practice and research.  
Another important component of my studies at UIUC was the realization of the 
importance of giving back through professional service. As a result, I became heavily involved 
with science at the state and national level through my service in several professional 
organizations. I have been a board member of my state’s science teachers association throughout 
my time at UIUC, and recently finished a term as President. Each year, this association plans and 
delivers an annual conference on science education offering approximately 100 workshops and 
attracting more than 400 attendees. My presidency in the association coincided with the 
presidency of a UIUC faculty member in the state math teachers association. Together, we 
leveraged our experience working together at UIUC to partner our respective associations to 
create a joint effort, an annual state science and math conference instead of separate conferences 
like the past 50 years. We saw this partnership as an opportunity to create a more inclusive and 
supportive context for science and math teacher professional development. Although we are still 
in the early stages, more than 2,000 educators attended this conference since 2015 and survey 
data indicates that our respective memberships are in favor of sustained involvement.  
The years of my practice represented by this dissertation project have been filled with 
great opportunities that allowed me to expand my professional network, exposed me to great 
ideas and good people and taught me more about scale, politics and funding than I could have 
ever imagined. Despite the challenges I have encountered, I remain optimistic, am willing to 
fight for what is best for kids and have a strong commitment to public service. In this dissertation 
project, I will discuss teacher professional development in the context of recent reform efforts in 
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science education, and share some examples of teacher professional development from my own 
practice. I will also share my vision for effectively engaging teachers in professional 
development, identify some challenges to this vision and share some literature relevant to the 
discussion.  
While I provided some background on my experiences above, the majority of this 
dissertation project consists of a follow-up study of teacher participants from two professional 
development projects I was involved in when I worked as a science leader in my state. During 
that period of my life, I rented an apartment far away from my home, traveled across various 
parts of the state, witnessed the great diversity and inequity that exists, and did the best I could to 
support educators as they began to implement reform efforts in science education. Also in this 
dissertation project, I will reflect on my efforts and explore enduring effects on teacher 
participants. It should be noted that I had no exposure to students or access to student data during 
the time of my study, which is why this dissertation project focuses exclusively on adults. 
As one of the few individuals working in my state on science reform efforts during the 
adoption and early years of NGSS implementation, I received a multitude of requests for 
assistance and gathered informal data about needs. It was particularly concerning to me that there 
were obvious limitations as to what I could accomplish on my own, so I spent significant time 
crafting my own vision for how I could take a systems-approach to engaging teachers in 
programs to provide assistance and support. That vision served as the foundation for this 
dissertation project, and was far from realized, as there were a number of factors beyond my 
control that came into play including scale, politics and funding. However, this vision was 
grounded in what we know from research that education reform efforts must work in conjunction 
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with curriculum, instruction and assessment; and moreover, teachers must be at the center of this 
work (Cohen & Ball, 1990).  
While a major goal of my practice the past decade has been to create opportunities for 
teachers to be empowered as leaders through effective professional development and supportive 
contexts, my resources have always been limited. In considering the constraints, I realized that 
the design and implementation of professional development programs that could support teachers 
in their own contexts in my diverse state required a systems-approach to scale. I saw this 
systems-based approach as a way to leverage funding, resources, experts and provide all 
teachers, regardless of their geographic location, equitable access to effective professional 
development. The idea of a systems-approach to professional development is rooted in the 
principles of distributed leadership by James Spillane as well as systems work by Michael Fullan 
that I will discuss in greater detail in Chapter 2.  As I previously mentioned, this dissertation 
project and my practice as a science leader in my state focused on two professional development 
projects. The first project was a curriculum project focusing on science storylines, while the 
second was a science teacher leadership project.  
 
Science Storyline Project (SSP) 
There is a growing body of research that suggests high quality instructional materials 
paired with high quality professional development can have a positive impact on classrooms and 
learning (Kannapel & Clements, 2005).  In 2014, a project began in my state that focused on 
creating science storylines for NGSS in order to provide examples to teachers visualize some of 
the instructional shifts called for in the new science standards. Bybee (2013) states, “the 
performance expectations in NGSS are not intended to be used as curricula; instead, the scope, 
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sequence, and coordination of concepts, practices, and ideas are left to those who design and 
implement school science programs and have the ultimate responsibility for classroom 
instruction” (p. 116). My state is a local control state which means that decisions about 
curriculum and instruction are addressed by local boards of education in local school districts. 
However, the focus of SSP was to simply provide examples of science storylines that teachers 
could review, discuss, edit or ignore altogether.  
Storylines are a very popular approach to teaching and learning as a result of shifts 
Framework for K-12 Science Education (National Research Council, 2012) and NGSS. 
Storylines are learning pathways that students engage in, over time, to discover ideas in science, 
explain phenomena or even solve a scientific problem. According to the website, 
nextgenstorylines.org, “a storyline is a coherent sequence of lessons, in which each step is driven 
by students' questions that arise from their interactions with phenomena. “As students progress 
through a science storyline, they learn and discover as they engage in the three-dimensions in 
NGSS and the science and engineering practices.” The website further explains, “a storyline 
provides a coherent path toward building disciplinary core ideas and crosscutting concepts, piece 
by piece, anchored in students' own questions.” An important distinction between storylines and 
more traditional instructional materials, is that student learning associated with storylines is 
fueled by student questions and ideas they are grappling with, not just by a teacher’s lesson plan.  
SSP was a collaborative project comprised of approximately three-dozen teacher 
participants from across the state that met over weekends for a little over a year. One of my first 
observations of SSP was that the teacher participants, although highly motivated and very bright, 
needed some professional development before they could effectively write science storylines. 
This is not surprising since we know from research that teachers need professional development 
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to learn how to use high-quality instructional materials.  We also know from research that there 
are components of high quality professional development such as: coherence, engagement in 
learning, focus on particular content pieces, duration of programming and participation of the 
group (Desimone, 2009). These components are all important considerations, however, what 
proved to be even more important to SSP was the creation of a supportive context for the teacher 
participants in conjunction with help from relevant experts. This supportive context was 
sustained over time and led to a positive and inclusive culture amongst the group that supported 
risk taking, professional growth and an iterative design process.   
The experts who led SSP are three science education researchers who happen also to be 
leaders in the science education reform efforts nationally. The researchers spent the first two 
months working with the teacher participants on deepening their understanding of the key shifts 
in the Framework for K-12 Science Education and NGSS. The participants said the professional 
development they provided was unlike any other that they had experienced before; it was 
collaborative, facilitating teachers in meaningful discussions about their learning; interactive, 
allowing for ideas to evolve over time; and most importantly, engaging, creating opportunities 
for teachers to experience science as learners. The teacher participants then worked in small 
study groups over the course of the year to create middle school and high school science 
storylines. Due to issues of funding, SSP was paused mid-stream and the storylines were not 
published. However, I am confident that the process of creating their own NGSS storylines 






Teacher Leadership Project (TLP) 
No Child Left Behind, Title II, Part B authorized states to receive federal dollars to 
support mathematics and science initiatives through a program called Mathematics and Science 
Partnerships (MSP). As the name suggests, the initiatives supported by these funds must be 
partnerships between schools and institutions of higher education and focus on improvements in 
mathematics and science. The overall goal of the MSP program is to improve K-12 teacher 
content knowledge in mathematics and science through targeted interventions and professional 
development (Tomanek, 2005). Research shows that there are common characteristics of high 
quality professional development and those characteristics are often times incorporated or absent 
from professional development programs (Guskey, 2002). The intent of the MSP program is to 
do the former, most commonly, in the context of higher education entities working in partnership 
with school districts. Most commonly, these partnerships design interventions that meet the 
needs of local teachers and result in gains in teacher content knowledge (Tomanek, 2005).  
According to federal legislation, MSP funds are formula-based, and as such, delivered to 
states automatically. However, the funds must be dispersed within states through a competitive 
process. Generally speaking, most states have a two or three year funding cycle for a particular 
initiative, and thus, only have a competition every couple of years. Some examples of MSP-
funded initiatives include creating Master Degree programs in math and science for teachers to 
pursue graduate studies and funding summer workshops to support the needs of individual 
schools and students. Regardless of the initiative, most MSP projects provide teachers with 
approximately 60-80 contact hours of professional development in the summer, and several days 
during the academic year. Thus, a participating teacher typically receives roughly 80-100 hours 
of professional development in one calendar year.     
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As a science leader in my state, I had the opportunity to observe an MSP project that 
included a pilot of The Next Generation Science Exemplar System (NGSX). NGSX is a research 
project and an online professional development system designed to engage educators in study 
groups led by facilitators in a face-to-face setting using video cases, hands-on activities and 
reflective thinking prompts. It is suitable for teachers of all grade levels, as well as coaches, 
professional development providers and administrators, among others. The interactive NGSX 
portal allows participant to engage as learners and experience the shifts in science education 
called for in the Framework and NGSS. NGSX maintains that in order for teachers to really 
develop a deep understanding of three-dimensional learning in science, they must engage in it 
first-hand. Through a series of learning pathways that include structured lessons, activities, video 
cases and reflections, teachers investigate the key shifts in science while engaging in a 
supportive context, often led by peers, over time.  
In TLP, NGSX was the source for professional development and the goal of its inclusion 
was for teacher participants to better understand three-dimensional learning as envisioned in the 
Framework and NGSS while building the knowledge-base and confidence to become a skilled 
NGSX study group leader for a regional pilot site with teacher study group participants. 
Approximately 20 teachers were a part of the TLP study group where NGSX was utilized. 
Duration of NGSX study groups vary, sometime spanning the course of a semester and other 
times the course of a year or more. In the case of TLP, teacher participant training took place 
over the course of a summer. Those teacher participants would eventually go on to lead NGSX 
study groups at pilot sites throughout the state with hundreds of teachers after their initial 
summer training.  
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Although this may sound like a train-the-trainer model, it is not, as it was designed to 
empower and support the teacher participants in a community of learners, such that, over time, 
they would emerge as regional teacher leaders supporting local colleagues. In Science Teachers’ 
Learning, there is discussion about how “teachers are eager to pick up new practices from their 
professional learning experiences and they often lack the guidance and opportunities they need to 
adapt those new practices to different conditions (p. 180). By empowering these teachers to be 
leaders in their local areas, and by preparing them in advance to be knowledge-building 
facilitators, rather than knowledge-giving facilitators, there was an actual chance to build 
capacity. It seemed as though this systems-based approach to professional development could 
lead to the capacity necessary to support, at scale, the science reform initiatives outlined in the 
Framework for K-12 Science Education and NGSS. However, like SSP, TLP suffered a series of 
issues related to scale, politics and funding, that eventually led to the NGSX pilots ending after 
their first year of implementation.   
In this chapter thus far, I have discussed the two professional development projects I 
observed as a science leader, SSP and TLP. Although the focus of this dissertation project is a 
follow-up study of the teacher participants in these two programs in the years subsequent to their 
end, gaining a better understanding of the initial goals of each of the programs is helpful. While 
there were many goals for SSP and TLP, Table 1.1 below describes the major goals of each in 







Table 1.1 Professional Learning Goals for SSP and TLP Participants 
Goal SSP Goal TLP Goal 
Learn about reform ideas in science education through 
professional development featuring three-dimensional 
curriculum/instructional materials as the context. 
Yes Yes 
Experience being a learner in science.  Yes Yes 
Analyze pedagogy using classroom cases (video and consensus-
building discussion). 
Yes Yes 
Create and use three-dimensional curriculum/instructional 
materials in their classrooms. 
Yes Yes 
Conduct lesson-study type follow-up sessions as participants 
bring these teaching approaches into their own classrooms all 
over the state.  
Yes Yes  
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Dissertation Project Focus 
As a practitioner, my research questions for this study are rooted in my practice as a 
science leader. My questions take into consideration the challenges I encountered, including 
issues of scale, politics and funding. Additionally, my research questions were designed to be 
follow-up conversations amongst colleagues in order to capture the engagement and leadership 
activities of teacher participants in SSP and TLP. There were many times since these projects 
ended that I wondered what the teachers were doing with the knowledge they gained and if they 
were applying some of this knowledge, possibly working with others in a self-directed fashion to 
build capacity. I also wondered if they found ways to seek or use resources to support their 
colleagues in making the shifts in science education that they themselves made. In order to gain a 
sense of what leadership activities the teachers participants have been involved in since these 
projects ended, and how their careers and practice may have changed, I developed the following 
questions for this dissertation study:  
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1. How did the professional development activities I observed as part of my practice 
as a leader for science in my state contribute to teacher leadership in the years 
subsequent to the teacher participants’ involvement?  






































CHAPTER 2: REVIEW OF LITERATURE AND RATIONALE FOR DESIGNING A 
PROFESSIONAL DEVELOPMENT NETWORK TO PROVIDE EFFECTIVE 
LEARNING AND DEVELOP TEACHER LEADERS 
 
Science Standards Reform  
 The new vision for science teaching and learning established by the Framework for K-12 
Science Education (National Research Council, 2012) served as the foundation for the Next 
Generation Science Standards (NGSS Lead States, 2013). My state adopted this new vision early 
in the national reform process. While I was involved in some of this work as a science leader, 
and have experience with these efforts from my practice, it is important to reference the research 
base behind standards reform efforts. 
 The new science standards represent a different approach to teaching and learning 
science in K-12 classrooms (Baniflower et. al., 2013). NGSS represents a departure away from 
more traditional approaches to science education such as vocabulary tests and following lab 
procedures to confirm what students already know and a shift more towards students discovering 
ideas in science. Standards reforms were needed as studies have shown that more traditional 
approaches to science instruction show little evidence that they helped students explain the 
natural world (Pellegrino & Hilton, 2012).  Some of the major shifts outlined in the Framework 
and NGSS are a focus on three- dimensional learning, or the idea that the three components of 
NGSS work together. The inclusion of science and engineering practices or skills that students 
build to foster more authentic learning experiences, and a focus on coherence or building ideas 
over time and across grade-bands are also key shifts in NGSS (Reiser, 2013). There is also great 
emphasis placed on how students learn science, and how that connects to what they are doing in 
their science classrooms (Bybee, 2011).  
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 When I worked as a science leader, I received daily correspondence from teachers and 
school leaders who are concerned about the details and logistics of new standards 
implementation. Almost all calls were focused on the following issues: (1) what curriculum 
scope and sequence to use; (2) what textbooks to purchase; (3) what consultant to hire for 
professional development, and most commonly, (4) why change the science standards now since 
everyone is overwhelmed with implementation of Common Core and PARCC testing. While I 
understand and share some of these concerns, they are not uncommon in standards reform 
efforts. The NGSS website www.nextgenscience.org states “the U.S. system of science and 
mathematics education is performing far below par, and if left unattended, will leave millions of 
young Americans unprepared to succeed in a global economy.” Furthermore, research from 
Carnevale, Smith, and Melton (2011) states “our education system is not producing enough 
STEM-capable students to keep up with the demand in similar competencies” (p. 10). In 
Preparing the Next Generation of STEM Innovators (2010), the committee concludes that in 
order to “ensure the long term prosperity of our Nation, we must renew our collective 
commitment to excellence in education and the development of scientific talent” (p.1).   
  In a study from Ducschl, Schweingruber, and Shouse (2007) the researchers discuss 
some common issues and challenges that are encountered when implementing new science 
standards, taking into consideration some common constraints that exist within public schools. 
They note “collaboration, critique, and analytic discussion of practice are essential aspects of a 
functional teacher group, but these features are often antithetical to existing school and teacher 
cultures” (p. 309). However, there are many benefits to pursuing these efforts, once challenges 
have been overcome. Bybee describes in his book Translating the NGSS, that the new standards 
provide “a conceptual framework of knowledge and skill that learners need to continue their 
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study of science and meet their obligations as citizens” (p. 163). Bybee also states, “K-12 
curriculum and instruction and the professional development of science teachers are critical 
factors in future judgments about the impact of NGSS” (p. 39).  
  
Professional Development  
 In my role as a science leader, I advocated against investing taxpayer dollars in large-
scale awareness-type workshops, also known the “one-and-done” approach. Instead, I argued for 
professional learning experiences focused on a research-base that tells us teacher professional 
development should be based on design principles, provide opportunities for teachers to 
experience new ideas as learners and receive follow up support once the workshops end. Take 
for example, the popular TIMSS 1999 Video Study that involved educators in many different 
places filming their teaching practices with many different students. This study (Roth & Givvin, 
2008) suggested the following recommendations for effective professional development: (a) 
opportunities for teachers to increase content knowledge; (b) encourage peer observations; (c) 
grade-level collaboration; (d) purposefully select activities to connect with science ideas; and (e) 
study instructional practices or cases studies of practices over time.  
 In her 2013 article in Science, Suzanne Wilson discusses the abundance of professional 
development models that exist in science education. She cites many examples including, 
“summer institutes, coaching, mentoring, school-based professional learning communities, 
research experiences with practicing scientists and make-and-take events that introduce teachers 
to new materials” (p. 310).  She also explains that there are models where “teachers study 
together, conduct inquiries, read research, learn new technologies, navigate multi-media 
environments, and read cases” (p. 310). She concludes by stating, “the U.S. PD system is a 
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carnival of options” (p. 310).   
 One of the biggest challenges raised by Wilson is what the future of effective 
professional development for science looks like, “it will require a considerable investment of 
resources to develop appropriate instructional materials and the tools needed to support teachers 
and students in using those materials” (p. 340). Another challenge she addresses, and one that is 
particularly relevant to systems work is “the accessibility of high-quality PD” (p. 340). She 
explains “in a recent survey, the majority of science teachers reported that they were provided 
more opportunities for generic PD than science-specific PD” (p. 340). Encouraging decision-
makers to shift away from large-scale awareness-type workshops to more supportive contexts is 
a bit of a hard sell. While large-scale workshops generally possess the potential for a small 
impact on many people, more meaningful smaller-scale professional development opportunities 
could possibly have greater capacity-building potential.  
 We know from research (Darling-Hammond, 1995; Putnam & Borko, 2000) that large-
scale workshops are not the most effective types of professional development, yet they are 
frequently used. As a classroom teacher, in-service days were more likely than not, whole-staff 
gatherings where one or two people presented to the entire staff. Sometimes my colleagues and I 
would learn a new strategy, but more frequently, this sit-and-get style would result in a loss of 
attention spans. I would frequently ask myself, what if all the science teachers could go sit over 
there and talk about instruction? What if we had a member from the high school science 
department and an elementary teacher come over and talk to us about what science looks like at 
their grade level? What if we could watch a video of a teacher facilitating a science lesson or a 
video of students talking about what they are learning? Thankfully, NGSS encourages us to do 
all of these things, and in in this dissertation study, they actually happened.  
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My Vision for Engaging Educators   
 As a science leader in my state, I was well aware that “school, district, and state contexts 
can feed or starve teachers’ efforts to grow” as noted in Science Teachers’ Learning (p. 175).  
The report states, “many teachers want to develop new approaches to improve their teaching, but 
they encounter policy and organizational constraints that place obstacles in their way” (p. 175). I 
also knew that providing meaningful professional development where educators could come 
together, talk about their practice, learn new ideas, try them out in their classrooms and be 
supported over time was going to be a challenge. According to a recent study (Borko et al., 2014) 
“scaling professional development requires, as a key consideration, developing a large number of 
skillful and capable PD facilitators” (p. 165).  
 Thus, taking a system-approach to professional development by cultivating teacher 
leaders to facilitate local study groups, seemed like the best option for scale.  Science Teachers’ 
Learning calls this approach a “shift from a focus on teachers to a broader look at the conditions, 
structures, and resources that could support science teachers’ individual and collective learning 
in ways that might lead to improved outcomes for students” (p. 176). The vision was for both 
teacher leaders and teacher participants to receive support from each other, over time, with the 
help of relevant experts. They would work together to analyze and make sense of issues related 
to implementing NGSS in their own classrooms. We know from research (Sherin & Han, 2004) 
that discussions around specific examples of one’s practice can create opportunities for tackling 
key components of reform ideas, and enacting these reforms can lead to change. However, as 
Marilyn Johnston Parsons noted in one of my courses at UIUC, one’s practice is very personal. 
Thus, the focus for my work as a science leader shifted to finding a way to make regional study 
groups supportive, personal and safe places for teachers to collaborate, learn and reflect.   
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 The two professional development projects discussed in this dissertation study were built 
upon these foundations as well as collaboration between teachers, institutions of higher 
education and science education researchers. This type of collaboration in professional 
development is not new, however, finding balance in partnerships and providing support over 
time is always a new challenge. While studies (Gamoran et. al., 2003) discuss the need for 
teachers to connect with others in their schools, and build partnerships with external entities such 
community stakeholders and higher education, that is a hard thing for a teacher with a full-
teaching load to undertake. As a result, the systems-approach I envisioned put schools and 
teachers at the center, and built the capacity of local teacher leaders to create learning 
communities within schools.  
 In the report Successful K-12 STEM Education (2011), the National Research Council 
outlined some efforts that have taken place to build teacher capacity in the areas of science 
professional development. The report states, “to improve teaching and learning in the STEM 
disciplines, districts need to enhance the capacity of K-12 teachers” (p. 27). Thus, to effectively 
create or implement a systems-approach, the professional development offered within that 
system must focus on addressing misconceptions, how students learn science ideas and have 
relevant classroom connections. Monitoring Progress Toward Successful K-12 STEM Education 
(2013) calls for us to “elevate science to the same level of importance as reading and 
mathematics” (p. 6).  
 Throughout my career, I often wondered why teachers seek out professional development 
in science and how the systems-approach to professional learning I envisioned could meet this 
need. Feiman-Nemser (2001) discussed a continuum in the development of a teacher’s career 
that helped me think about what motivates teachers to seek professional development. For 
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example, teachers could be motivated by a sense of responsibility,  “if teachers are responsible 
for helping students learn worthwhile content, they must know and understand the subjects they 
teach” (p. 1017). Teachers may also seek professional development to find a mentor to serve as 
an “educational companion” or “local guide” or “agent of change” (p. 1032). Although many 
schools have mentoring programs for new teachers, we know there is still a need to support early 
career educators since “most induction programs focus on the first year of teaching” (p. 1033).  
 Another key area for my systems-approach to professional development was to create 
communities that engaged educators at all grade-levels, in particular, elementary teachers. By 
creating connections between math and science more explicit in professional learning 
opportunities, I felt that K-5 teachers would see the benefit of attending local study groups. 
Bybee (2013) discusses these math-science connections in the context of NGSS, “the opportunity 
to integrate the three dimensions of NGSS and make connections to other educational priorities, 
such as the Common Core State Standards” (p. 116) is beneficial to teachers. Moreover, research 
supports the emphasis on collaboration between math and science teachers and Darling-
Hammond (2006) states that “teaching is a profession with certain moral and technical 
expectations-especially the expectation that teachers, working collaboratively, will acquire, use, 
and continue to develop shared knowledge on behalf of students” (p. 303). Additionally, making 
connections between science and math more explicit, and providing opportunities for 
collaboration between science and math disciplines around learning standards, is reflected in 
Bybee’s work. Bybee (2013) explains “the NGSS should be viewed as a complement to the 
Common Core State Standards” (p. 155). Furthermore, Bybee states, “if you are already 
effectively implementing the Common Core, you likely have taken many of the first steps toward 




Rationale for Network-Building  
 The idea behind building a network to be the conduit for the system-approach to 
professional learning I envisioned was not unusual. In fact, in the research of Michael Fullan, 
especially in Motion Leadership, he writes “system reform will never be a success if only leaders 
are working on it. There are not enough leaders to go around. But there are enough peers” (p. 
43). However, I realized from the very beginning that building a professional development 
network to support teachers with the key shifts in science education, and building capacity for 
teacher leaders across the state was an ambitious goal. We know from the literature that building 
capacity has many different interpretations, but Fullan, states “capacity building concerns the 
knowledge, skills, and disposition of people individually, but especially collectively” (p. 45). 
 A capacity-building network for professional development was something I experienced 
at UIUC, both as a graduate assistant, and as a teacher leader in my former elementary school. 
Entrepreneurial Leadership in STEM Teaching and Learning (EnLiST) was an NSF-funded MSP 
grant. In the spirit of the MSP program, EnLiST was a partnership comprised of UIUC faculty 
and several public school districts. The mission of EnLiST was to “build the capacity of a new 
generation of science teacher leaders who, armed with cutting-edge content knowledge, a strong 
pedagogical repertoire, and entrepreneurial spirit, mindset, and skills, can effectively contribute 
to the transformation of science teaching and learning in their classrooms, schools and districts” 
(p. 2). EnLiST had a focus on teacher-initiated and student-led STEM experiences that were 
entrepreneurial in nature, and highly contextualized based on the individuals involved. As a 
result, many successful STEM projects were introduced throughout classrooms, STEM teacher 
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leaders were cultivated and the localized areas experiencing the grant program reported positive 
and inspiring opportunities for students.  
 I learned some valuable lessons from the EnLiST grant experience that I was able to 
leverage as a science leader. First, I was truly inspired by the excitement I witnessed teachers 
have for their entrepreneurial STEM projects and UIUC partnerships that they created. This 
affirmed to me that I needed to find a way to cultivate a sense of empowerment for teacher 
participants in the network I envisioned, by making teacher leadership an explicit focus. Second, 
EnLiST demonstrated the capacity to bring people together from all over the state, and across all 
stages in the STEM pipeline, from researchers to school administrators to teachers and students. 
Thus, I learned to focus less on thinking about buying stuff with available funding and more on 
how to bring people together in partnerships for professional learning. Tomanek  (2005) states, 
“the construct of partnership implies direct benefits for all parties involved” (p. 28). Furthermore, 
typical partnerships in federal and state MSP programs reinforce that “there is something there to 
be gained by everyone” (p. 28).  
Importance of Distributed Leadership  
The systems-approach to professional development referenced in this dissertation project 
is built upon a foundation of distributed leadership. This leadership model is well represented in 
the literature through the work of James Spillane and Helen Timperley. According to Timperley, 
distributed leadership is “a relatively new theoretical concept” (p. 418). Timperley writes 
“distributed leadership is not the same as dividing task responsibilities among individuals who 
perform defined and separate organizational roles, but rather it comprises dynamic interactions 
between multiple leaders and followers” (p. 396). Spillane describes in his writing that teachers 
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in a distributed leadership model “take on leadership responsibilities, including mentoring and 
supervising peers and providing professional development” (p. 535).  
When I first shared this idea of a distributed leadership model for professional 
development project with some former colleagues, I received some initial pushback and spent 
some time further explaining why there is value in empowering others to take the lead. I thought 
of studies conducted by Timperley, “by situating leadership activities in an interactive web of 
actors and arteries, rather than focusing on the attributes of a particular leader, a rich picture of 
the causal connections between leadership activities and the visions teachers held” is possible (p. 
409).  In fact, I created a diagram symbolizing Timperley’s webs and arteries in context of the 
two projects mentioned in this dissertation study. I felt that this diagram should have provided a 
visualization for how a distributed leadership model would flow through teacher leaders and 
provide a more iterative environment to support change to their practice over time as well as that 
of their study group participants. Unfortunately, my diagram was ineffective as my colleagues 
remarked that they had envisioned the leadership model as a pyramid with them on the top. 
 
Empowering Teachers to Take the Lead  
 There are many different models discussed in the literature to develop teacher leaders. 
There was one, in particular, that I found particularly interesting as it was from an NSF-funded 
MSP grant. The Math in the Middle Institute (Heaton, Lewis, & Smith, 2006) featured a 
partnership between the University of Nebraska-Lincoln, the Lincoln public school district and 
Nebraska’s Rural Educational Service Units. The goals for the partnership discussed in the 
article are to turn “knowledge and habits of mind acquired through professional development 
opportunities into changes in classroom practice; and understanding how changes in teaching 
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practice translate into measurable improvement in student performance” (p. 2).  Through a series 
of courses addressing both pedagogy and content taking place in the summer with follow up 
sessions throughout the school year, the authors concluded, “teachers strengthen their 
communication skills in mathematics by working collaboratively, sharing ideas on discussion 
boards, and submitting written descriptions and justifications of their mathematical models and 
solutions” (p. 12). Studies of this partnership also revealed that participating teachers became 
leaders in their schools and worked collaboratively with their colleagues to leverage both their 
individual expertise and the expertise of the partnership (Spillane, Pustejovsky, Pareja, & Lewis, 
2009). Moreover, the authors state that the participating teachers became a “valuable resource for 
their schools, building a bridge between their organization and external sources of information 
and ideas” (p. 37).   
 In the Borko et al. study (2014), the authors conclude “PD leaders other than the program 
designers can learn to facilitate” a professional development program “with integrity to its core 
characteristics.” (p. 163). Ideally, as Borko et al. (2014) state “developing and maintaining a 
professional learning community in which teachers are comfortable working together to improve 
their teaching” (p. 163) was a central goal of the system of support discussed in this dissertation 
project. Furthermore, in the professional development activities, participant teachers engaged in 
video case studies and prompts designed to provide the context and resources needed to dive 
deeper into the Framework for K-12 Science Education and NGSS. Recent research on video in 
professional development (Maher, Paluis, Maher, Hmelo-Silver & Sigley, 2014) suggests that 
the use of video clips “offers a new lens through which to view student learning” (p. 32). 
Nemirovsky & Galvis (2004) state “a key to working with case studies is attending to the 
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particulars of their local and situated nature, noting circumstances that are often fleeting and 
























CHAPTER 3: RESEARCH METHODOLOGY 
 
Research Questions 
 In 2015 report form the National Academies, Science Teachers’ Learning, there is 
significant discussion about viewing NGSS as a way to “rethink professional learning for science 
teachers, specifically, to shift the focus from individual to collective learning for teachers at the 
department, school, district, and school network levels” (p.178). The report continues, “thinking 
about professional learning within a system in this way means that not all of the needed expertise 
must reside in one teacher, one coach, or one school” (p. 178). Since my dissertation study aims 
to capture components of collective learning and teacher leadership within different contexts and 
systems, I wanted my research questions to be broad enough to allow for nuance, but focused 
enough to examine components of teacher leadership.   
 I investigated my research questions through (a) administering an existing survey 
instrument, The Teacher Professional Leadership Profile developed by Dr. Rolf Blank and used 
in a variety of different STEM professional development contexts; and (b) optional follow-up 
phone interviews with teachers to learn more about their leadership based on their responses to 
the survey. This methodology provided insights into how the teacher participants incorporated 
the knowledge they gained into their classrooms. In this chapter, I provide an overview of how 
and when I conducted this research and share some preliminary findings and some observations 
based on attendance at several professional development sessions. My research questions for this 
dissertation project are: 
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1. How did the professional development activities I observed as part of my practice as a 
leader for science in my state contribute to teacher leadership in the years subsequent to 
the teacher participants’ involvement?  




 The methodology for my study is based on research showing that high-quality teacher 
professional development does lead to improvements in practice (Banilower, et al., 2005). The 
methodology is also based on research that quality professional development addressing teacher 
leadership also leads to improvements in practice (Swackhamer, et al., 2009).  The methodology 
for this study will also reflect a research model and instrument (Blank, et al., 2016) that was 
designed and tested based on studies of the effects of teacher leadership on STEM teacher leader 
programs. The instrument, The Teacher Professional Leadership (TPL) profile survey was 
developed by Dr. Rolf Blank. More specifically, the instrument is a self-report survey designed 
to provide a measurement of teacher leadership activities and roles.  
 I chose this survey because I felt it was a good fit for my dissertation project, since it is 
currently being used in several science and math grants throughout the country. The survey is 
based on six components: instructional leadership, promoting professional learning, improving 
knowledge and skills, organizational leadership in schools, transformational leadership, and 
advancing the teaching profession. These components were selected by the survey authors 
because they are themes in peer-reviewed educational research. The survey is further broken 
down by items including: 
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• Leading professional development (6 items) 
The TPL profile addresses topics that teachers may have led professional development on 
to determine frequency and type undertaken by respondents within the past year. 
• School leadership roles  (10 items) 
The TPL profile addresses potential leadership roles in schools to determine frequency 
and types of roles in teacher leadership indicated by respondents.  
• Leading or collaborating on curriculum/instruction improvement  (10 items)   
The TPL profile asks teachers to report on whether they shared curriculum materials or 
instructional strategies with other teachers and how and when they collaborate on 
improvements to practice.  
• Supportive teaching environment (6 items) 
The TPL profile addresses perceptions of the school environment in supporting quality 
teaching.  
• Advocacy for children and youth (4 items) 
The TPL profile asks teachers about advocacy and involvement in improving 
 education and services for students. 
• Leadership in teaching profession (5 items) 
The TPL profile asks teachers to report their involvement in professional organizations, 
presenting at conferences, developing resources, serving on committees and leading professional 
development. The survey in its entirety can be found in Appendix A. 
 Due to its comprehensive nature, the survey can be used with all teachers, not just science 
teachers, which is helpful for my study since some of the teachers involved in these two 
programs were not, in fact, science teachers  (i.e. special education, English Language Learners, 
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elementary teachers, etc.). The TPL profile consists of 20 questions including teaching 
assignment, demographics and current activities as well as roles related to professional 
leadership.  While the UIUC IRB process is designed to protect individuals, the majority of the 
data collected from this survey is not sensitive in nature, and in many cases, are activities and 
attributes for which teacher respondents should be proud. I have some personal experience with 
the TPL profile survey as it was administered to all middle school science teachers (n=60) in my 
school district prior to my study. Although this data was collected and analyzed by NORC at the 
University of Chicago, evaluation reports were shared and were very informative.  The TPL 
profile took teachers about 20 minutes to complete. The analysis of the data revealed the number 
of teachers who had experiences leading professional development, helping their colleagues 
better understand key shifts in science education reform, frequency of leadership activities and 
provided some insights into who may have some interesting reflections on their professional 
growth.  
 Given my previous experience with the instrument, I saw the value in using this survey as 
the first step in my dissertation study. However, I also saw the value in using the survey as a 
launching point for further discussion with some teachers that stand out as leaders through 
survey analysis. As a result, the UIUC IRB does include approval of optional follow-up 
interview questions (Appendix B) that I drafted to provide an opportunity to learn more about the 
teacher participants’ experiences and thoughts about leadership. While the survey addresses 
leadership in the context of curriculum, instruction and assessment, decision-making at the 
school level, advocacy for students and professional service, my optional follow-up interview 
questions are more focused on things that tend to influence success in systems such as scale, 
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funding and politics. These influences are important to understand as successful teacher leaders 
find ways to navigate within systems that best support their colleagues and students.  
 As a part of this dissertation project, I administered the survey to gauge STEM teacher 
leadership of the 40 participating teachers in these two initiatives. It has been two academic years 
since participating teachers ceased involvement in these activities and providing a follow up 
survey to get a sense of their leadership activities is a strong indicator of enduring effects of the 
projects. I also conducted follow-up interviews with a subset of teacher participants to gain a 
better understanding of how their leadership activities evolved over time. In total, I received 25 
completed surveys out of 40 invitations, a 63% response rate with a 100% completion rate. There 
were also 5 responses from teacher participants who didn't take the survey because they retired, 
moved out of the state or were no longer teaching. This indicates that 30 teacher participants 
responded to the invitation, leaving only 10 from both programs that did not respond.  
 
Optional Follow-Up Interviews  
 I conducted optional follow-up interviews via telephone with nine teacher participants 
based on survey responses whom indicated they were the most active. I worked with my Advisor 
to group interviewees into three groups: (a) teacher participants in the Teacher Leadership 
Project (TLP) (b) teacher participants in the Science Storyline Project (SSP); and (c) teacher 
participants in both projects. I selected three teachers from each of these groups based on survey 
responses indicating they were the most active leaders and conducted a follow-up phone 
interview with them using the protocol attached in Appendix B. The interviews averaged 1 hour 
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in length and were focused around the protocol that did lead to some common themes and 
enduring understandings that will be presented in Chapter 4.   
 The teachers selected for the interview represented a diverse group of educators, which is 
important, because “teachers work within contexts, and those contexts matter” as noted in 
Science Teachers’ Learning (p. 175). There is representation in my data sample of the entire K-
12 education continuum as well as urban, rural and suburban classroom settings. There is a mix 
of veteran, mid-career and early career educators as well as single degree and multiple graduate 
degree holders in my data sample. There are also representatives of different genders. Table 3.1 
below summarizes the teacher participants selected for a follow-up interview. Further details 
about the teachers selected for an interview and their context can be found in the paragraphs to 
follow. 






Region  In 
State  
SSP 




in Both   
Chester High School 
Science  
Suburban  X   
April  Administrator Suburban  X   
Ginger  Middle School 
Science  
Suburban  X   
Carla Middle School 
Science & ELA  
Northern   X  
Herman  High School 
Science  
Northwest  X  
Polly  Elementary 
Teacher  
Urban    X  
Sarah  Alternative 
School Science 
Western    X 
Sally  High School 
Science  
Southern    X 
Hailey Science 
Coordinator  
Northern    X 
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Featured Educators: Science Storyline Project (SSP) Participants 
 The first teacher selected from SSP, Chester, is a veteran high school teacher in a public 
suburban school district educating 4,000 high school students. Chester has been a science teacher 
for over 20 years, and spent the last decade in his current school. Chester is a very active teacher, 
runs a robust after school science club and teaches science courses in the evenings at a local 
university. Chester has grown exponentially as a teacher leader since his participation in SSP, 
and has since started several collaborative storyline-writing groups involving hundreds of 
teachers. Chester has also assumed a leadership role for the state science teachers association, 
and has helped plan and coordinate sharing sessions for teacher participants at the past two state 
science conferences attended by more than 1000 teachers.  
 The second teacher selected from SSP, April, is a school administrator that works closely 
with K-12 science curriculum as well as teachers in her public suburban school district that 
serves 6,000 students. April is an enthusiastic, early-career science leader that initially 
participated in the project to learn as much as she could about NGSS to help support the teachers 
and students in her district. April has been very active in her school district and applies the 
knowledge she gained at the monthly science team meetings she leads and district in-service 
days that she plans.  
 The final teacher selected from SSP, Ginger, is a mid-career middle school educator from 
a public suburban school district serving 1,500 K-12 students. Ginger is an extremely active 
science educator that has received both state and national recognition since her participation in 
the project. She went on to lead professional development for NGSX in several states including 
the training received by teacher participants in TLP. Ginger also spent some time working as a 
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state leader and designed professional development modules that have been delivered to 
thousands of educators. Ginger has also created a storyline writing cadre for elementary teachers. 
 
Featured Educators: Teacher Leadership Project (TLP) Participants  
 The first teacher from TLP selected for an interview was Carla, a middle school ELA and 
science teacher from a northern public K-12 school district serving 6,000 students. Carla is a 
veteran educator, but a relatively new science teacher as she spent many of her early years 
teaching ELA. Carla is very excited about her passion for science, and has engaged in several 
leadership activities since her involvement in the project. Among them, serving as a professional 
development provider for her school district, working with teachers in her district to lead 
curriculum revision as well as being a resource to neighboring districts. Carla was one of the 
teachers who took the lead alongside Chester to plan sharing sessions for teacher participants at 
the annual state science conference. Carla has emerged as a science teacher leader since her 
involvement in TLP and is a finalist for a national award.  
 The second teacher selected for an interview from TLP group was Herman, an early-
career high school science teacher from a northwestern public school district serving 8,000 
students. Herman is a go-getter that is ready to give anything a shot that might help him serve his 
students better. He believes strongly in student-centered learning approaches, and attributes his 
long road to being an educator a result of his experiences as an unengaged student. Herman has 
emerged as a teacher leader since the project. Herman has also assumed a leadership role in the 
state science teachers association and has taken the lead alongside Chester and Carla on planning 
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sharing sessions for teacher participants at the annual state science conference. Herman has been 
involved in piloting curriculum and presenting at professional conferences in collaboration with 
researchers, which he attributes to his experiences working with the NGSX research team.  
 The final teacher selected for an interview from the TLP group is Polly, a veteran teacher 
from a large urban public school district. Polly has served as an elementary educator specializing 
in science for more than two decades, and is extremely passionate about engaging young 
children in authentic investigations. Since her time as a teacher participant, Polly has had 
continued collaboration with the NGSX team, and served as a facilitator for an administrator and 
higher education NGSX cohort that spanned two weeks. Her involvement with the researchers in 
NGSX also led to her being recruited for an adjunct teaching position at a research university 
where she is able to work with pre-service elementary teachers in the area of science education. 
Finally, Polly has spent the past few years since NGSX serving as a facilitator of professional 
development for a large grant where she supports elementary teachers throughout the school year 
as they make the key shifts in science in their urban classrooms.  
 
Featured Educators: SSP and TLP Participants  
 The first teacher selected for an interview that participated in both SSP and TLP is 
Hailey, a mid-career educator and former middle school science teacher who has been serving as 
a science coordinator for her public school district since her time working on the projects. Hailey 
is a kind, patient and supportive educator, and she remarked that she is no longer shy and is 
ready to take risks to further her professional learning and serve her colleagues. Hailey also 
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coordinates science activities for her school district, leads teacher planning sessions, works on 
curriculum revision and delivers professional development to her colleagues. She is deeply 
committed to collaborating with others, and sharing the knowledge she has gained by 
participating in the two projects. She has developed a knack for grant writing and successfully 
received a large grant to offer a Masters Degree program for teachers in partnership with a local 
university of which Herman is a participant. Hailey is committed to being a life-long learner, and 
is in the process of completing her doctoral degree.  
 The second teacher from both projects is Sally, a veteran high school teacher from a rural 
public southern school district serving 700 students. Sally is extremely thankful for the 
opportunity to participate in these programs and spent an average of 12 hours in her car round 
trip to participate in each session. Sally has emerged as a teacher leader in her region as well as 
in her school district. She regularly works with other teachers both inside and outside of school 
and continues to collaborate with colleagues she has met though these programs. Sally has 
presented at national conferences, piloted curriculum developed by her fellow co-participants in 
the programs, and also served as a facilitator along with members of the NGSX research team for 
NGSX cohorts in other locations.  
 The final teacher selected for an interview is Sarah. Sarah participated in both projects 
and is a mid-career science teacher addressing all ability levels in a public alternative school 
setting in a western school district serving 1600 students. Sarah has emerged as a state and 
national science teacher leader since her time working on the projects. Recently, Sarah assumed 
a leadership role with a national science association and also assumed a leadership role with the 
state science teachers association. Sarah regularly facilitates professional development for her 
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colleagues, is helping her district with curriculum revision, and presents at state and national 
conferences. She also pilots and revises curriculum with NGSX researchers and serves as a 
resource for educators by vetting instructional materials for a national science association. Sarah 
attributes her participation with the project research teams with building her self-confidence as a 
teacher leader, and helping her come comfortably out of her shell. 
 
Data Analysis  
 The data analysis for this dissertation project includes the survey responses, the optional 
follow-up interview summaries, as well as reflections from being a participant observer in the 
two professional development projects. As a doctoral student, I took one methodology course at 
UIUC in Qualitative Methods. In this course, we learned how to code interviews for emergent 
themes and issues. Once I concluded the follow-up interviews, I coded them for themes and 
issues and recorded those in my following chapters. I anticipated some themes and issues as a 
result of the coding to be related to: (a) level of support from administrators; (b) amount of buy-
in from colleagues; (c) amount of time provided during or after the school day for professional 
development; (d) culture and context of the teacher respondent; (e) stability or mobility in the 
role of the respondent over time; and (f) networking or professional service opportunities that the 
respondent has engaged in.  
 Initial data analysis suggests that many of the teacher participants have been engaged in 
new projects involving the NGSX research team, and even more have stepped up to be leaders in 
their professional networks and school districts. Utilizing both the survey, and the optional 
follow-up interview protocol, allowed me to gain a greater understating of what leadership 
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activities the teacher participants have been involved in since the professional development 
projects ended, and what the lasting effects were on their practice.  
 
Reflections on NGSX Implementation  
 The teacher participants in TLP engaged in an intensive 80 hour summer institute with 
the NGSX team in order to prepare for facilitating summer workshops at the pilot sites around 
the state. The NGSX institute began with a science activity that the teacher participants 
experienced as learners within small groups and they discussed their observations and sketched 
them out on posters. Then, they co-constructed a model with their small group to explain the 
phenomena that they had witnessed through the activity and shared that with the large group to 
create a model by consensus. There was also facilitator and leadership training that they 
underwent with the NGSX team in order to help them anticipate and troubleshoot questions and 
misconceptions that could arise while they were facilitating NGSX.  
 `The teacher participants then further engaged in the online system that NGSX utilizes to 
aid the facilitators in delivery. This system includes video case studies and prompts designed to 
provide the context and resources needed to dive deeper into the Framework for K-12 Science 
Education and NGSS. Since NGSX is an interactive system of professional development that 
pauses for small group discussion, analysis of video cases of teachers in their classrooms 
teaching students, and whole group consensus-buildi;, responses to prompts can be viewed by 
the group in real-time with tabulations of data and ideas. The use of case studies in NGSX is 
something that most participants remarked they had never experienced in professional 
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development before. It was evident that this contextualized experience was an effective method 
of engaging the teacher participants.   
 I had the opportunity to engage in NGSX and observe how teacher participants responded 
to the program. In the paragraphs to follow, I will discuss my observations of the NGSX units: 
• Unit 1: How Do We Develop and Use Models in Science? 
• Unit 2: How Can We Evaluate and Revise Models Based on Evidence? 
• Unit 3: How Does Discussion Support Argumentation, Explanation, and 
 Modeling? 
• Unit 4: How Do I Build a Classroom Culture That Supports Public Reasoning? 
• Unit 5: How Do We Help Students Argue from Evidence for a Particle Model of 
 Matter? 
• Unit 6: What Types of Tools Help Students Refine Models Over Time and 
 Develop Deep Explanations of Science Phenomena? 
• Unit 7: How Do We Bring Three Dimensional Learning into Our Own 
Classrooms? 
 Unit 1 focused on the many hats that teachers wear (adult learner, teacher of science) but 
focused primarily on how teachers engage in science content as adult learners. In the beginning 
of this unit, teachers were asked to be in student mode, essentially engaging in the activities as a 
learner with a focus on the practice of modeling. There was much emphasis placed on having 
first-hand experiences constructing an argument from evidence, and ultimately, applying the 
group consensus model to a new phenomenon to test or revise it. Once this was accomplished, 
the TLP teacher participants then facilitated their study group participants through a journey of 
being put in student or teacher mode in order to reflect on and think about how their experience 
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in the activities related to the new vision of science teaching and learning. The cohort of 
participants then engaged in debate about how their shared experience in the unit was both 
different from, and similar to, what happens in their own classrooms.  
 Unit 2 continued to build on the modeling practice, and focused on not simply using a 
model, but how models can be reviewed and revised based on new evidence. There was an 
emphasis placed on not simply engaging in the Science and Engineering Practices for the sake of 
doing a lab activity or trying to complete an experiment, but rather because there is a problem 
originating from a phenomenon. Participants analyzed some video case studies to get a better 
sense of how scientists try to figure out how things work, and how they ultimately develop a 
model to aid them in their inquiries. The teacher participants pondered an air pressure example, a 
balloon jar activity, and the TLP participants led their study group participants towards making a 
model to explain this phenomenon through group consensus. They then applied the model to 
other phenomena, and if the model couldn’t explain both the balloon jar phenomenon and the 
new phenomena, then the teacher participants learned how to revise it. This process really 
pushed the teacher participants to think about modeling differently than they had previously.   
 Unit 3 focused on TLP participants facilitating discussion for most of the day about how 
to support argumentation, explanation and modeling in a classroom. At the pilot site I observed, 
it was a lively and engaging discussion. This unit was from the perspective of teacher mode, and 
teacher participants were looking at phenomena and questions in order to focus on how educators 
can support deep student discussion in classrooms. There was also emphasis placed on how 
teachers could cultivate such discussions amongst students, and how to encourage students to 
lead them. Teacher participants examined classroom videos and analyzed the videos both in 
small groups and as a large group.  
38 
 
 Unit 4 explored how teachers build a classroom culture that supports public reasoning. 
This drew upon Dr. Sarah Michaels’ research on talk moves as well as other research from 
Ready Set Science. The TLP participants modeled how to create classroom norms using Talk 
Moves and how these Moves can be leveraged to support classroom science discourse. The 
driving question of the unit was focused on how educators can teach students to be respectful of 
one another and question one another, in a productive way. The teacher participants were very 
interested in this unit, and they also expressed a lot of interest in implementing Talk Moves in 
their classrooms. Several groups reported out that they felt strongly that Talk Moves could 
“change the world” as they pondered how much more respectful and accountable individuals 
could become if students supported one another this way over time, and ultimately, in society. 
Most teacher participants at this pilot site commented that they had not previously thought about 
an approach to foster academically productive talk, and how they could achieve this level of 
productive talk in their classrooms.  
 The focus of Unit 5 was to further explore the modeling practice focused on in the earlier 
NGSX units. There was discussion about the necessity of students developing their own model in 
order to truly engage in the modeling practice, rather than teachers giving students models to 
consider. The goal of this unit for the TLP teacher participants facilitating NGSX was to show 
the study group participants how parts of the Disciplinary Core Ideas in NGSS can be broken 
down, and how teachers can help students build them incrementally, over time, such that they 
figure out the phenomena. The TLP participants worked with their pilot site participants to 
unpack the Framework for K-12 Science Education, ponder how students process these ideas, 
and then determine the main idea or phenomenon that they have to figure out.  
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 Unit 6 provided pilot site teacher participants an opportunity to experience modeling at 
the high school level, since the previous units contained modeling examples from K-8. Teacher 
participants watched video cases and discussed how the modeling practice was different with a 
group of older students. In the video case, students were analyzing why a tanker car collapsed, 
and then the teacher participants discussed aspects of scaffolding tools for modeling to support 
students who exhibit partial understanding of the model or phenomena. This then led to 
discussion about how teachers can recognize these struggles to compare and contrast student 
thinking in a productive way in their classrooms.  
 Unit 7 was a multi-day unit, and as such, I had the opportunity to observe it being 
facilitated by TLP teacher participants in several different pilot sites. The focus of this unit was 
how to take back the ideas from the previous six units to one’s classroom. The TLP teacher 
participants strongly emphasized encouraging their pilot site teacher participants to consider how 
they would bring the three-dimensional learning outlined in NGSS into their classrooms, and 
how they could communicate what they learned with their colleagues. There was also a 
significant amount of time spent on how to write science storylines for units, how to unpack the 
NGSS Performance Expectations in a meaningful way, and how to know how to develop student 
products that are supported by a coherent unit storyline. The overall goal of this unit was for 
teacher participants to realize that they can either make their own storylines or, in the interest of 








CHAPTER 4: FINDINGS 
 
 In this chapter of my dissertation study, I present the survey data collected by 
administering the Teacher Professional Leadership Profile survey and optional follow-up 
interview protocol. As previously mentioned, there were 25 survey respondents collected as a 
result of 40 invitations sent. This data will be followed by summaries of nine follow-up 





 Questions 1, 3, 10, 12, 13, 14, 15, 16, 17 and 21 of the Teacher Professional Leadership 
Profile Survey address the respondents’ role in their school, teaching assignment, years of 
experience, tenure in their current school and background. Listed in figure 4.1 below is a 
breakdown of the personal characteristics of the 25 survey respondents: 












 Survey responses indicated that 15 of the 25 respondents are full-time science classroom 
teachers representing grades 6-12. Survey responses also indicated that one teacher is a full-time 
elementary teacher. Additionally, four of the 25 respondents serve as school administrators, and 
the remaining five respondents have a hybrid role consisting of mixed teaching and leadership 
roles.  The highest degree earned by respondents was also data that was collected by this survey 
and that data showed that 8% (n=2) held a Bachelor’s, 76% (n=19) earned their Master’s and 
16% (n=4) achieved a Doctorate. The survey also asked about subject areas of the degrees held 
and the overwhelming majority of the respondents 64% (n=16) hold a degree in a subject area 
such as science while 36% (n=9) hold a degree in elementary, middle or secondary education.  
There was one respondent who holds a degree in special education and indicated a teaching 
assignment of high school science.  
 Of the 25 respondents, 36% (n=9) are certified administrators and two respondents hold 
National Board Certification. Additionally, of the 25 respondents 20% (5 of 25 respondents) 
have between five and eight years of service as an educator. Eight educators representing 32% of 
respondents have between 9-15 years of service. Finally, nearly half of survey respondents 
(48%) have more than 16 years of service (n=12). Question 12 provided further insight on 
teacher tenure of the respondents in their current school. The data revealed that roughly half of 
respondents (n=12) have been at their current school for eight years or less. Whereas, 13 
respondents have been employed in their current school for more than nine years.  
  Question 2 asks respondents to identify items that they have shared with colleagues 
informally or formally within the past year. The figure below summarizes the items that the 
teacher participants have shared:  
 








 Question 4 of the survey asks respondents to identify if they have undertaken any roles 
supporting others or building their own professional knowledge in the past year. Figure 4.3 
below summarizes the responses: 




 Question 5 of the survey asks respondents to identify if they have assumed a leadership 
role in their school or district in the past year. Figure 4.4 below summarizes the responses: 






 Question 6 of the survey asks respondents to identify if they have taken action in their 
school, district or community in the past year that would lead to support for students. In total, 17 
respondents indicated that they have led efforts to locate additional resources for students. 
Furthermore, 12 respondents served as an adult volunteer in a community organization for 
students. This question also revealed that 16 respondents worked with other educators or 
community members to address local problems. Similarly, question 7 of the survey asks 
respondents to indicate if they have had involvement in the teaching profession. This question is 
important to my research as it indicates the extent to which the respondents are actively working 












 Questions 8 and 9 of the survey are similar questions but with a clear focus on leadership. 
Question 8 asks respondents to identify if they have spent time participating in professional 
development or professional learning activities focused a variety of topics. However, question 9 
asks respondents if they have spent time leading those same topics.  This is an important set of 
questions because it shows what the respondents are interested in learning more about as well as 
what they feel comfortable leading.  A summary of the comparison between these two questions 






Table 4.1: Teacher Professional Leadership Profile Survey Question 8 and 9 Responses  
















Leading Professional Learning 
Topic % Responses Topic % Responses 
Content 
knowledge in a 
subject/field(s) 
76.00% 19 Content 















64.00% 16 Pedagogy, 
instructional 
methods 










52.00% 13 Leadership 
skills  
28.00% 7 
Use of student 
assessment 
data  












   
 Survey question 10 is insightful because it asks respondents to state if they agree with 
statements that address issues of school climate and culture, as well as personal beliefs about 
education. Although this is important, it also presents a lot of unknowns in the literature. Science 
Teachers’ Learning states, “the committee found little research that investigated the effects of 
school, district, and state contexts on science teachers and their instruction or on students’ 
learning of science” (p. 177).  It is for this reason that gathering as much information as possible 
about the school climate and culture for the teacher participants in my study would be helpful. 
Furthermore, Question 10 asks respondents to reveal more about teacher roles in the context of 
components of leadership. A summary of the this data is outlined in the Figure 4.6 below: 
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Figure 4.6: Teacher Professional Leadership Profile Survey Question 11 Responses  
 
 
 Questions 18 and 19 ask respondents to identify if they have participated in a program 
designed to support the development of teacher leaders who take on responsibilities outside an 
individual classroom to foster improvement in their school, district, state, and/or the larger 
teaching profession. Of the 25 respondents, 64% (n=16) indicated they have participated in such 
a program within the past two years and 16% (n=4) have within the past three years. Five 
respondents said that they did not participate in such a program, which I found interesting 
because I would argue that they did participate in such a program through SSP and TLP.  The 
table below list some of the program names that respondents indicated they have participated in 
for Question 19:  
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Table 4.2: Teacher Professional Leadership Profile Survey Question 19 Responses  
TLP 
TLP 
No name, 2 weeks of training in 2001 
TLP 
TLP  
State science teachers association  
TLP  
Project Lead the Way, Stellar Girls 
KIDS  
College of Education Alumni Board  
SSP and HHMI 
NGSX  
Leadership Institute 





 BSCS Teacher Leadership Academy, NGSX, Teach Plus 
 
 The final survey question, number 22 asks respondents if they would be willing to 
participate in an optional follow-up interview and to provide their contact information if they are 
willing. In total, seven respondents indicted that were not willing to participate and 18 







 After discussions with my Chair, I contacted 50% (n=9) of those willing to participate in 
an interview and will summarize their responses in the section to follow. I selected the nine 
respondents in the following categories: three participants from TLP, three participants from SSP 
and three participants from both projects. I selected the interviewees for each category based 
upon survey responses that indicated the respondents were particularly active in their leadership 
activities. The first question I looked at can be viewed in the figure below: 
Figure 4.7: Teacher Professional Leadership Profile Survey Question 3 
Q3. As a teacher, have you shared any of the following with other teachers, formally or 
informally?  
 No 
Yes, within the past (select one): 




Curriculum or materials you 
developed or organized ○ ○ ○ ○ ○ 
Instructional strategy or 
classroom practice ○ ○ ○ ○ ○ 
Class lesson you developed ○ ○ ○ ○ ○ 
Classroom assessment or use 
of assessment data ○ ○ ○ ○ ○ 
Application of educational 
technology ○ ○ ○ ○ ○ 
Finding from research for 
improving instruction ○ ○ ○ ○ ○ 
 
 
Responses to this question were important because they indicated how frequently the 
respondents collaborated with colleagues. Due to the nature of the question, and the fact that it 
asks for sharing in both formal and informal contexts, even if a teacher was unable to share 
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within their school, this question would still provide them an opportunity to indicate that they 
share items in different contexts such as in professional organizations or through social media. 
Thus, for the interview selection, I looked for respondents that indicated they shared at least four 
of the six items listed within the past six months.  
 Another question that was also used for the purpose of interviewee selection can be 
viewed in the figure below: 
Figure 4.8: Teacher Professional Leadership Profile Survey Question 5 
Q5. Have you had one or more of the following roles in your school or district?  
 No 











Department chair or grade-
level or team lead ○ ○ ○ ○ ○ 
Instructional coach in a 
specific subject ○ ○ ○ ○ ○ 
Supervisor for an intern or 
teacher candidate ○ ○ ○ ○ ○ 
Provided induction support or 
mentor for a new teacher ○ ○ ○ ○ ○ 
Served on school leadership 
team ○ ○ ○ ○ ○ 
Participated in recruiting or 
hiring a teacher ○ ○ ○ ○ ○ 
School committee member on 
instruction, curriculum, or 
assessment 
○ ○ ○ ○ ○ 
District committee member on 
instruction, curriculum, or 
assessment 
○ ○ ○ ○ ○ 
School or district committee 
member on student services ○ ○ ○ ○ ○ 
Leader or coordinator for 
student extra-curricular  ○ ○ ○ ○ ○ 
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This question was particularly relevant to my research interests because it addresses the 
leadership activities within the respondent’s school and school district. This question allowed me 
to learn if a respondent was involved in curriculum writing or leading professional development 
for their district or school. I selected interviewees that indicated they have undertaken seven of 
the ten items listed within the past 12 months.   
 Another question that was important to interview selection focused explicitly on leading 
professional development: 
Figure 4.9: Teacher Professional Leadership Profile Survey Question 9 
Q9. In the past 12 months, how many hours have you spent LEADING professional 
development or professional learning activities focused on the following? 
 None 1–5 6–15 16–35 36–60 60+ 
Content knowledge in a 
subject/field(s) ○ ○ ○ ○ ○ ○ 
Pedagogy, instructional 
methods ○ ○ ○ ○ ○ ○ 
Curriculum or instructional 
materials development ○ ○ ○ ○ ○ ○ 
Leadership skills ○ ○ ○ ○ ○ ○ 
Assessment design/ 
development ○ ○ ○ ○ ○ ○ 
Use of student assessment 
data ○ ○ ○ ○ ○ ○ 
 
 
This question is important to my research because it asks respondents to identify different areas 
of professional development including content, assessment, pedagogy, curriculum and leadership 
skills. The question also asks respondents to indicate the frequency that they lead such activities. 
I selected respondents that indicated they led activities representing at least three of the six areas 
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and, at minimum, two of those needed to be pedagogy and curriculum. I also looked for 
respondents that indicated a frequency of at least 36 hours in the past 12 months.  
 The final question that was used to select interviewees is focused on whether a 
respondent agrees with statements that reveal components of their particular school culture and 
logistics of their teaching assignment. This is important for my research, because it helps me 
gain a better understanding of the context in which they work, and whether or not that context is 
supportive of leadership activities or lacking in that area. The statements are listed in the figure 
below: 
Figure 4.10: Teacher Professional Leadership Profile Survey Question 10 
Q10. To what extent do you agree with following statements regarding teaching and 
teacher roles? 
 Strongly  Disagree Disagree Agree 
Strongly  
Agree 
I am interested in trying out new 
instructional strategies or approaches 
to improving learning 
○ ○ ○ ○ 
Teachers in my school often share 
instructional ideas or materials ○ ○ ○ ○ 
I am supported by other teachers in 
my school to try out new ideas or 
approaches to teaching a subject 
○ ○ ○ ○ 
I am supported by administrators in 
my school to try out new ideas or 
approaches to teaching a subject 
○ ○ ○ ○ 
In this school teachers should have a 
greater role in making decisions about 
curriculum 
○ ○ ○ ○ 
I have adequate time during the 
school week to work with my peers 
on curriculum and instruction 
○ ○ ○ ○ 
All students can learn challenging 
subject content, e.g., in science or 
math 




I selected respondents for interviews that indicated they strongly agree that they have an 
opportunity to use their leadership skills. I also selected respondents that indicated they strongly 
agree that they are interested in trying new instructional strategies or approaches to improving 
learning. These two responses are important because they indicate that the respondent is 
committed to their growth as a teacher leader, and views their growth as an ongoing process.  
 
 
Follow-Up Interview Findings 
 When I thought about how I wanted to format the interview summaries, I wanted them to 
be easy to read and highlight the leadership activities of the teachers. I also wanted to make clear 
connections between the themes that serve as the basis for the survey questions and the follow-
up interview questions. The themes for the survey questions again are:  
• School leadership roles   
• Leading or collaborating on curriculum/instruction improvement  
• Supportive teaching environment  
• Advocacy for children and youth  
• Leadership in teaching profession  
These areas have some levels of overlap, but some important distinctions. I thought it would be 
most helpful to create a table that listed the survey theme, interview questions and also listed the 
connection rationale. I decided to explain the connection rationale in table form in order to 
provide a quick overview of the connections I saw when I began to look at responses from the 




Table 4.3: Teacher Professional Leadership Profile Survey Connections to Interview Questions  






1. 1. You recently completed the Teacher 
Professional Leadership Profile 
survey. Can you tell us more about 
some of the professional development 
activities you engaged in as a learner 
that you feel influenced your journey 
to become a teacher leader? 
The connection between the theme and this 
question will result in discussion about 
types of collaboration as well as frequency 






2. 2.  What were some of the 
experiences that were helpful to you 
as a learner in the professional 
development you experienced? 
The connection between the theme and this 
question will result in discussion about the 
content or environment of the professional 






3.  Can you tell us more about some 
of the activities you indicated on the 
survey that you have led? 
The connection between the theme and this 
question will result in details provided by 
respondents about the activities they have 





4.  What made you decide to take the 
lead in these activities? 
The connection between the theme and this 
question will result in further insight into 
what motivated the respondent to assume a 






5.  What were some of the challenges 
and successes you faced in leading 
them? 
The connection between the theme and this 
question will result in reflective analysis on 
their practice as a facilitator such as what 





6. What do you think science teachers 
need in order to become leaders? 
The connection between the theme and this 
question will reveal elements of personal 
struggle and reflection. 
School Leadership 
Roles   
 
7.  How would you describe yourself 
as a science teacher leader? 
The connection between the theme and this 
question will demonstrate strategies and 
characteristics associated with the 
leadership style of the respondent.  
School Leadership 
Roles   
 
8.  How would others describe you as 
a science teacher leader? 
The connection between the theme and this 
question will highlight reflective thinking 
about interactions with teacher participants 





9. Who supports you as a teacher 
leader?  
The connection between the theme and this 
question will encourage the respondent to 
think deeply about others and how they 





10.  Do you support others as teacher 
leaders?   
The connection between the theme and this 
question will further highlight leadership 
and provide evidence of building capacity 
for future leaders.  
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 Taking into consideration these elements, the resulting Teacher Leadership Profiles aim 
to both capture the leadership activities the teachers have been engaged in the years subsequent 
to their involvement in the SSP, TLP or both projects as well as highlight what components of 
their experiences had a lasting impact, thus addressing my research questions for this dissertation 
project:  
1. How did the professional development activities I observed as part of my practice as a 
leader for science in my state contribute to teacher leadership in the years subsequent to 
the teacher participants’ involvement?  
2.   What components of these professional development activities had lasting impacts? 
 
Teacher Leadership Profile #1: Ginger (SSP Participant) 
Overview:  
Ginger is a mid-career middle school science educator from a public suburban school district 
serving 1,500 K-12 students.  
Leading or Collaborating on Curriculum/Instruction Improvement: 
 Ginger stated that she feels that her involvement with SSP coupled with her teaching of 
Investigating and Questioning Our World through Science and Technology (IQWST) 
curriculum, which she referred to as “job-embedded PD” was transformational for her as an 
educator. She said “what I was trying in the project made sense and I could take it back to the 
classroom right then and do it in conjunction with our new curriculum, IQWST.” Ginger also 
participated in PD a few years ago on assessment and assessment literacy. She said, “I knew I 
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needed to assess three-dimensionally in my classroom, but I didn't really understand until I 
looked at the whole picture of assessment literacy what that would entail.”  
 As a result of her success in SSP, Ginger was selected to be an NGSX facilitator to train 
the other NGSX facilitators mentioned in this dissertation study. She said that when she was 
planning the NGSX training with the NGSX researchers, she participated as a learner in the an 
NGSX project in another state. She said that experience of being a learner “made me a better 
facilitator and that was essentially how I learned to deliver PD.”  
 Ginger said that Talk Moves were helpful and are strategies that she took back and saw 
the impact with right away in her classroom. She also said that developing a deeper 
understanding of modeling was unforgettable. She remarked, “I kind of knew a little about 
modeling through IQWST, but seeing it and experiencing it the way we did in SSP with the 
researchers was all new.” Ginger said her experiences helped her with her own district and 
working with her own teachers in collaborative learning techniques, technology and assessment. 
She said that she has led them through the process of learning about the key shifts even though 
people are in many different places in their content areas. Ginger remarked, “collaboratively 
learning about instruction reaches across all areas, and because I learned about these practices 
and shifts, I was able to transfer them beyond my discipline.” 
  One of the largest obstacles Ginger faced in her development as a teacher leader was 
understating the dynamics of teachers as learners. She said, “sometimes if teachers are forced to 
attend PD they are very unpleasant, and they might not want to learn.” She continued, “some 
teachers are terrified by change and their anxiety makes it hard for them to learn.” It is for these 
reasons, Ginger maintains, that understating the teacher as a learner is a complex process.
 Another challenge Ginger reflected on during her interview was that of working across 
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districts. This is because there are different expectations for different teachers in different 
systems, she explained. Additionally, “some districts may be all in, and some not so much-the 
politics and the policies when you are trying to do something that is bigger than something in 
your school is huge.” She concluded,  “you do your best to show you that you are easy to work 
with and not let stuff bother you-you have to leave stuff at the door so that the work is the focus, 
and so it can move forward.” 
Leadership in Teaching Profession:  
 After her involvement in the SSP, Ginger was tapped to help lead the development of 
some scalable PD modules for science. She said, “I was on the design team where I was 
responsible for developing PD to be delivered in a scalable system, and I was also responsible 
for training a group of trainers.” Ginger worked with the team to develop four science modules 
totaling 30 hours that have been since delivered to thousands of teachers. The model relies on 
Ginger training trainers, and then they train other trainers who then facilitate professional 
learning for teachers and administrators. Ginger said “the one thing that is really exciting is that 
we got it right-the material itself is accurate.”  
 Another project Ginger has taken the lead on is an NGSS storyline-writing cadre. Ginger 
pulled together this group with the support of a suburban service center and leveraged their 
district partnerships to find 20 participant teachers. She said, “we met six days each summer and 
throughout the school year initially, and it just kept growing.” When the cadre started there were 
six school districts involved and their goals were focused on building capacity for teacher 
leaders. Ginger said that the 20 teachers then started to collaborate on the creation of 
instructional materials like storylines. She said the work has evolved into “not just a unit here 
and there but a full curriculum K-8.”  
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 Since the group began 18 months ago, their teacher participants have grown to 40 and 
they are working on their own writing teams. Ginger said that there are eight K-5 storyline 
writing teams and four middle school teams. All curriculum writers have been trained using the 
aforementioned science professional development modules, and Ginger has led her cadre to 
develop units that they have now started to pilot. She is excited that several are at the stage 
where they can go out for peer review. It is important to Ginger that the finished units be posted 
publically for free, so that any teacher, anywhere, has access.  
 Ginger is also involved as a leader with her state’s science teachers association and she 
said she is trying to do blogs and newsletters and re-vamp the website to provide greater 
resources for members.  She said, “after we develop the resources we are offering a train-the-
trainer opportunity and it will be focused on productive discussion in the classroom-and that will 
be offered throughout the state.” Ginger concluded, “I literally curated all of these materials and 
resources into this one spot, because I keep hearing teachers say that they don't know where to 
look for things.”  
 Ginger said that she decided to take the lead on these activities because there is a need. 
“My students are never going to be able to do in middle school what they need to do without the 
proper foundation” she said. She also said that the experience she had with SSP compelled her to 
take action. “I felt like I had been given a gift of knowledge, and it was my duty to share it-my 
PD experiences in storylines changed me, it was the most powerful professional learning 
experience ever.”  
School Leadership Roles:   
 As a teacher leader, Ginger said that her goal is to help and support others. She said, “I 
try really hard to not make people think I am better than them, rather, I just want to share my 
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experiences with them.” Ginger said that others would describe her as “wanting to help any way 
I can.” She said she believes people view her as enthusiastic because she is passionate and 
excited about the work and what it will do to change the future for students in science.   
Supportive Teaching Environment:  
 Ginger feels that in order for science teachers to become leaders, they need a sustained 
and systematic learning opportunity. She said “I see it with people from NGSX, they have 
become leaders in their own schools and systems because of sustained support over time.” She 
said that she thinks in science there needs to be some confidence-building in content and 
instruction. She explained, “there is a lack of understanding in our society, so you have to build it 
over time.” Finally, Ginger said teachers must have administrators that support teachers and are 
not threatened by them. “They have to believe in their teachers and champion them” she said. 
Ginger concludes, “if the teacher’s environment, administrators and the school culture don't 
support them, and if the culture for growth is not there, then it doesn't work.”  
 Ginger said that she is supported by administration at her school and in her school 
district. She also feels supported by her former peers in SSP. She is thankful for her family’s 
support as well as the other researchers that she has met through NGSX. She said she also felt 
that I supported her as a teacher leader. “Think about it, your recommendation to include me in 
these projects changed me so much, inadvertently, all of the work you did encouraged others, 
Tara” she said.  
Ginger also said that she does support other teachers as they become leaders. She has a 
colleague that she collaborated with on PD, and now he is an instructional coach. She also said 
that she introduced a couple of teachers to the NGSX researchers and they are all now working 
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with them on other projects. Ginger concluded, “I have partnered with people to open doors, 
because other people have opened doors for me.”  
 
Teacher Leadership Profile #2: April (SSP Participant)  
Overview:  
April is a school administrator that works closely with K-12 science curriculum and teachers in 
her public suburban school district that serves 6,000 students. 
Leading or Collaborating on Curriculum/Instruction Improvement: 
 April is an administrator involved in curriculum revision and oversight in her school 
district. She said that most of the professional development she engaged in was about curriculum 
materials and she was involved in curriculum committees and curriculum pilot teams in her 
district after joining SSP. “The project was really helpful, when I joined the storyline writing 
team, I was new to the administrative side and our central office was developing a plan of action 
for curriculum revision” she said. She said that her district wanted to empower teachers to write 
storylines to incorporate the new science standards, and she sought out the opportunity to learn 
how to do that. “In the project, I was actually learning and doing what we wanted to do in my 
district the following year.”  
 April said. “In both the project and in my district, we wrote storylines, piloted them, 
revised them and followed that embedded model of learning more about the standards as we 
enacted them in curriculum development.” She continued, “I replicated pretty much the process 
for what we did with the project in my school district.” April also noted that in her school 
district, teachers tend not to get out enough to seek professional learning opportunities. Although 
they may partner with the neighboring district, April noted “I liked meeting people that had 
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different ideas, and I had never worked with a writer of the actual standards before, like the 
project leaders.” She concluded, “from my point of view, it was great!” 
 April said her biggest challenge is teachers not fully understanding the key shifts in 
NGSS, and she commented that often times they dismiss it as something they already do. “At 
first glance, they look at NGSS and say, we do this content-so we don't have anything to do or 
change here” she said. She continued, “getting to the teachers that are digging their heels in is a 
challenge as well as getting to the elementary teachers who are overwhelmed due to self-
confidence and yet another wave of new learning standards.”  
Leadership in Teaching Profession:  
 April’s district has a leadership team for science that she heads consisting of members 
from high school, middle school and elementary school that meet regularly to discuss the district 
vision for science. They also have a task force for science curriculum writing that April oversees. 
This task force is comprised of roughly seven high school science teachers, eight middle school 
science teachers and twenty elementary teachers, but is open to any teacher that wants to join.  
April said that they have one unit at each grade level in the works, and there are a few weeks of 
instructional time in each unit already. April also leads science department meetings at the 
middle school and leads middle school–high school articulation discussions about science 
readiness. She has also created some self-directed professional development modules too, so that 
teachers can on their own time, work on content building and pedagogy.  
 April said she has partnered with an educator in a neighboring district to create a six or 
seven step continuum to help teachers in their districts better understand the Framework for K-12 
Science Education. Some of the steps in the continuum include where to find resources and other 
tips to help them better understand the Framework. She said, “step one is about understanding 
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what standards you are working with, vocab, lingo and step two covers how to unpack and step 
three is all about how to pick a phenomena and then moving forward with writing a storyline.”  
April was excited to report that she and her collaborator are planning to present this continuum 
during the county-wide institute day so that teachers from all over the county can provide input 
on the design.  
 April decided to take the lead on these activities “because I felt an obligation to be a 
leader for the teachers in my district on the standards.” She continued, “I did whatever I could to 
learn more.” She remarked that the experience has led her to keep writing lessons and working 
collaboratively with others on curriculum development and revision. “For me, the project  
projected my career to a whole other level” she said. “I would have never been able to speak at a 
conference or give a presentation otherwise.” April concluded,  “this was the single best thing 
that I have done career-wise.”  
School Leadership Roles:   
 When asked how she would describe herself as a science teacher leader, April said, “I 
think that my style is running exciting meetings, both at the middle school level and at 
elementary.” She continued, “I really like NGSS, and the ideas behind it, and I’m excited.” She 
said she would also describe herself as a “little pushy because I push my teachers to try things 
out in their classrooms.” April said if she had to guess how others would describe her as a leader 
they would say that she was “relentless.” She explains, “it has been five years now with NGSS, 
and I am still talking about it.” She concluded, “I think sometimes teachers feel like if they ride 
out the latest change, it will go away, but this won’t, because it changes everything.”  
Supportive Teaching Environment:  
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  In order to become leaders, April feels strongly that science teachers need a clear vision. 
April commented that she had hoped when she signed up for SSP, it would help her create a 
clear vision for science leadership in her school district. She said “teachers who are in the 
process of becoming science leaders can read standards and watch webinars, but until they have 
a clear vision of what NGSS looks like in a classroom, it’s hard to get it.” 
 April said that her principal and district administrative team are extremely supportive of 
her leadership efforts, and of the teachers she is working with.  She said “we meet regularly for 
building level and district level meetings, and they are supportive for me to learn outside the 
district and bring it all back for our teachers.”   
 April said that she does support many teachers in her district. One of the ways she said 
she does this is by trying not to talk so much. She said, “I was doing all of the work with teachers 
and they were a bit too passive, so I backed off and tried to get teachers more involved.” She said 
during professional development or curriculum meetings she will say things like, “can you help 
me talk about this,” or “can you help me lead this,” or “can you share what you are doing” and 
that has helped others take the lead amongst the group. April also supports the teachers at her 
middle school frequently as she holds department meetings once per month for 45 minutes and 
then she participates in their PLCs once per week.   
 
 
Teacher Leadership Profile #3: Chester (SSP Participant) 
Overview:  




Leading or Collaborating on Curriculum/Instruction Improvement: 
 Chester said that the first major professional development activity that he engaged in was 
an outreach initiative through a federal government program in 2011 where he was trained to be 
a Teacher Ambassador. He also has attended state and national science conferences for the past 
12 years that he said influenced his development of leadership activities. Chester also 
commented that in 2001 he attended professional development classes at a local zoo, which he 
found to be very exciting and informative. “On the last day of the workshop I was approached to 
teach the classes moving forward, which I did proudly for the last 15 years” he said. However, 
Chester said that although those earlier experiences in his 20 plus years as an educator were 
formative, none were as transformational as working with the researchers in SSP. “I feel that that 
project embodied the fundamental shifts in science teaching, which is what I now do when I lead 
professional development for the state science teachers association or in my biology working 
group” he concluded.  
 Chester said that “modeling and showing the big picture to students and even how to 
model the way that you deliver a storyline” were some of the most influential experiences he had 
in SSP. He continued, “the SSP researchers modeled lessons as if we were student learners and 
they allowed us lots of time for collaboration-that collaborative piece is necessary and most 
lacking in PD opportunities.” 
 Some of the challenges Chester faces are internal in terms of the unsupportive culture he 
says he experiences in his high school. “My school district does not support teachers to be 
independent learners, and while they encourage some teachers to be leaders, I was not one of 




Leadership in Teaching Profession:  
 Chester is currently leading a biology storyline working group that he put together with a 
group of teachers from all over the state that teach middle school and high school. He said the 
goal is to get sustained professional development through collaborative storyline writing. “I 
started this 18 months ago and I began with 5 school districts, and now there are over 30 districts 
who are participating in some way (some email, some write, some pilot)” he said. Teachers from 
all over the country have also been exposed to this storyline group through national conference 
presentations and are helping in a variety of ways including writing, reviewing and piloting the 
storylines. Currently, the group has developed a genetics storyline that is 3-5 weeks in length, 
and it was piloted this year in several different high schools. The group is working on finishing 
an ecosystem storyline that is a full quarter in length. Chester said these storylines will be free to 
teachers, and will be posted publically for any teacher, anywhere, to access.  
 In early 2017 Chester was hired by a publishing company in addition to his full-time 
classroom position. He said that he is leading a team of teachers to create storylines for K-5 for 
the publisher. “This is a multi-year project and I hired eight writers, many of them from SSP to 
do this work” Chester said. He said that the team works weekly on the storylines, and although it 
is still early in the process, they recently submitted the first unit to the publisher for review.  
Chester is also serving in a leadership role on the Board of the state science teachers association. 
He said his goal for his role is to “increase participation in this professional organization, and 
this year we offered a free membership drive in an effort to get teachers more involved in our 
professional development efforts.”  
 When asked why Chester decided to take the lead in these activities, he replied, “as a 
veteran teacher I saw how useless PD can be, I lived it for years, especially PD within school 
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districts.” He continued, “I wanted to find a way to give teachers an opportunity to experience 
and buy into the shifts in a more supportive way” he continued. He said he was motivated by 
helping teachers feel supported and wants to facilitate opportunities for teachers to “engage, 
excite and rejuvenate because I saw this happen with me.” Chester said that he has always 
wanted to teach through phenomena, but when he realized that he could do an entire storyline 
where “you are threading all of these exciting things together to make sense of it like students do, 
I got really excited.” Chester said that he knows now that “the traditional broken up by subject 
and fragmented units don't help kids understand science, but when you piece it all together and 
show them that a range of evidence brings them to scientific conclusions, that is really exciting.” 
He concluded, “but sadly, that typically doesn't happen in the classroom and I want to change 
that.”  
School Leadership Roles:   
 Chester is a teacher leader that is focused on finding solutions to meet the needs of the 
teachers he works with. “I feel like we get too focused on pedagogy sometimes and theory about 
learning and growth, but what I have found high school teachers want is content-specific PD, 
that is what I want to lead.” He concluded, I think that it is a fair focus area because how I teach 
biology is different than how somebody teaches physics and chemistry.”  Chester said he can site 
feedback that he has received from others that state he is inviting when he interacts with 
teachers. He said that this description relates directly to his goal of “getting teachers to buy into 
the shifts in science and providing a simple look at what change within the context of NGSS can 
look like.” 
Supportive Teaching Environment:  
66 
 
 In order to become leaders, Chester thinks science teachers need a supportive network 
“because they can’t become leaders in a vacuum” he said. He also described the need for critical 
friends in that supportive network to get and receive valuable feedback. Chester feels “too many 
administrators don't get valuable feedback so they continue poor practices which don't encourage 
teacher change or improvement to practice.” As a teacher who has started a number of initiatives, 
Chester also said that finding funding to support projects and opportunities in PD is extremely 
helpful. He said he believes very strongly that “educators need sustained collaboration with other 
educators-that is why the biology storyline group is so successful-people need time to sit and talk 
to each other, and we just don't offer that enough in schools.” 
 When I asked Chester who supports him as a teacher leader he said “everyone outside of 
my school district” reinforcing his earlier statements that he feels unsupported in his school. He 
said that the professional organizations that he is involved in give him strength and motivation. 
He also said that he has a large network from presenting at national conferences and has met 
other leaders to collaborate with, some of whom reside in other countries.  
 Chester feels that he does support teachers through the biology storyline working group 
that he started. “In the working group, I support all of the teachers and we have about 100 people 
all across the country engaged in some way” he said.  He continued, “as we progressed, I started 
breaking the large group into smaller working groups, and assigning some members to lead those 
teams” he said.  He said that he also supports teacher participants in that group by encouraging 
them to present their work at conferences and he helps them get ready for the presentations. He 
also said, “I encourage my teacher participants to take on leadership roles and I step back to let 
them take the lead on group conversations and tasks.” He also said that he supports teachers 
through professional organizations and in particular, a distributed leadership model that 
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empowers volunteers to take the lead on a variety of goals. He said that one of the side effects of 
this approach is that “sometimes nothing happens, so I follow up with people to see how I can 
help them accomplish their piece of the pie.” 
 
Teacher Leadership Profile #4: Carla (TLP Participant) 
Overview:  
Carla is a veteran middle school ELA and science teacher from a public K-12 district serving 
6,000 students.  
Leading or Collaborating on Curriculum/Instruction Improvement: 
 Carla stated that the biggest impact as a learner for her was learning the purpose of the 
reform efforts in science education and the intent of NGSS through NGSX. She said “learning 
about the vision for the reform efforts in science from people who were the lead contributors 
such as the NGSX researchers was powerful.” She also said that truly developing an 
understanding of the three dimensions of NGSS while learning about productive discussions and 
Talk Moves was a valuable learning experience. Carla said that being a facilitator of NGSX has 
“impacted me in so many ways in my classroom as I design lessons and also work outside my 
classroom to help the district.”   
She continued, NGSX “made a long lasting impact-the team’s use of modeling and sincere 
commitment and pure dedication was evident that it was a lead by example type of program.”  
 Carla identified some strategies within NGSX as having a lasting impact on her 
professional development. She said Talk Moves was helpful because it explained the reasoning 
behind how children learn best and how scenarios of strong teachers at work in their classrooms 
enhance other teachers’ learning. She commented, “we watched videos of strong teachers in their 
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classrooms, and then as a group, we pulled it apart and we decided why the teachers were so 
strong.” She continued, “the use of these strong examples allowed us as a group of adult learners 
to come to these realizations on our own, the researchers didn't just tell us why they were strong, 
we developed the criteria based on observations, we learned it first-hand.” 
 The other strategy within NGSX Carla mentioned was being put in student mode. She 
said, “when we were students in NGSX engaged in the topic of air pressure and the air puppies 
were bumbling around, I never understood it until I became a student for three days.” She 
continued, “that experience sold me on being a student forever, because I finally understood 
something I didn’t understand before.” She also reflected on collaborative grouping strategies 
used in NGSX and discussed how having groups of adult learners mixed by grade-levels is 
helpful.  
 Carla said that NGSX had a lasting impact on her She said, “there were like two dozen  
of us in the initial NGSX training and we all still talk about different days of NGSX to this day, 
three years later.” She continued, “it had a long-lasting connection for all of us.” She said that the 
relationships formed have endured nonetheless, “ sometimes we reach out to each other to stay 
connected or ask each other questions.”  
 Some challenges Carla faced was resistance from some teacher participants in the NGSX 
pilot site she facilitated eventually after she was trained as an NGSX facilitator. She stated, 
“some people find it threatening to learn something so new and different because they have spent 
so long creating their curriculum and they are worried that NGSS is just another fad.”  She said 
that helping teachers understand that NGSS “is not a checklist because there is a lot of depth, 




 Carla said she has seen success as a result of her work with NGSX. “I see a change in 
how my students are critically thinking and problem solving and listening to the students explain 
themselves,” she said. She continues, “I also see them doing more talking than I am.”  Carla said 
her enthusiasm for embracing the shifts in science education is contagious. She stated, “different 
teachers are also trying out the shifts and getting excited in our district and also in the pilot site 
by sharing stories of finding themselves in leadership activities in their district.”  
Leadership in Teaching Profession:  
 Carla has been involved in district-level work as a result of her involvement with NGSX. 
She has provided some training on how to write storylines and mapped out a district process for 
curriculum work. She then met with different grade-level teachers, and at the middle school 
level, she is focused on writing storylines. Carla is leading a team of 10 middle school teachers 
in her district over the course of several meeting dates to write storylines.  Carla said as a result 
of their work, they have a couple of storylines developed and all teachers in the district have had 
some level of exposure to NGSS. Carla also provided professional development for middle 
school and high school teachers on key shifts in science education that led to setting a scope and 
sequence for K-12 science. Carla is excited that she has been asked by the district to lead that 
work. Carla decided to take the lead on these activities because at the time the NGSX 
opportunity was announced, she had a change in her teaching assignment from ELA to science 
and since it was a new subject and new curriculum, “I saw this as an opportunity to spend time in 
the summer to figure out a game plan to strengthen my practice.”  
School Leadership Roles:   
 When asked to describe herself as a science teacher leader, Carla said that she tries to be 
resourceful and wants to see when things that are working and learn when they are not. She said 
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she tries to bring everything she learns back for her district, and feels responsible for sharing 
with administrators what she learns. Carla elaborated, “I try to lead by example-I always share 
the story that I almost quit NGSX after the first couple of days because I didn't want to change, 
but then I thought if I didn't go through with it, nobody would ask me to change, and that isn’t 
good for me or kids.”  
 When asked to describe how others would describe her, Carla said that she thinks they 
would say that she is positive. “I try to look at the good of what we are doing and show them 
what we have done, but without disclosing what we haven’t done yet,” she said. She also said 
that she thinks others would say that she follows through because she makes a point to follow up.  
Supportive Teaching Environment:  
 Carla said that in order for teachers to become leaders, they need a good amount of time. 
She said that she spent 20 days the first summer engaged in NGSX either as a learner or as a 
facilitator for her pilot site. Carla maintains that “a long-term commitment is needed in order to 
be transformational.” She also commented that there must be an opportunity to view excellent 
teacher videos because she insists that strong teachers working with students in their classrooms 
is transformational. She continues, “when instructional strategies are delivered to us and it is 
modeled for us by educators- it is powerful, but when it told to us as adult learners-it's a waste of 
time.” She views consensus-building skills as essential for teachers to be successful leaders. “I 
think the consensus building efforts that we did in NGSX when we put our ideas out there and 
then discussed them in a small groups, that process of listening to peers share their theories was 
powerful, Carla said. She continues, “I now do that with my students, we listen to each other and 
try to figure it out until something clicks.”  
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 Carla said her TLP colleagues support her and that they all connect with each other really 
well. She also commented that I have helped support her.  She also commented that her assistant 
principal is supportive. She said, “we have a few people that are resistant and she reminds us to 
hang in there because she can sense that it is little threatening at times.” Carla said that she feels 
like she has made some connections in her school district and with teachers from others districts 
that have been supportive. She said, “we have gotten together on a few Saturdays (they come to 
me or I go to them) and we have talked about how to strengthen driving question boards, share 
resources and model best practices.”   
 
Teacher Leadership Profile #5: Herman  (TLP Participant) 
Overview:  
Herman is an early-career science teacher from a public school serving 8,000 students. 
Leading or Collaborating on Curriculum/Instruction Improvement: 
 Herman said that NGSX was the most influential professional development experience he 
has ever had. “The first summer of TLP was transformational,” he said. “I learned a whole new 
way of thinking about how to teach students,” he continued. He said one of the things he saw 
students struggling with in his classroom was how to connect science and scientific reasoning to 
everyday life. Herman concluded, “strategies I learned through NGSX allow students to build up 
their own understandings about science, and then they own it.”  
  “As we wrapped up NGSX, we didn't want it to end because our teacher participants 
came so far- it’s a bummer that there isn’t a pile of money laying around to support us to keep 
learning” he said. He also explained that his group of teacher participants at his pilot site have 
bonded, and they all keep in touch throughout the school year. He also commented that the 
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NGSX facilitators still keep in touch as well (three years later) and they share things with each 
other that they are doing in their classrooms. Herman concluded by saying, this process has been 
“professionally terrific and it’s been a blessing.”  
 Additionally, Herman explained that experiencing Talk Moves within NGSX was very 
beneficial and has lasting impacts on his classroom as he uses it daily. Herman said that the 
strategy First Draft in Talk Moves taught him how to engage students in a discussion and then 
flush out their ideas in a way that allows them to own the information. He said this is different 
than a traditional science classroom setting because rather than the teacher telling students 
information, they come up with it themselves. Herman continues, “first draft talk helped me to 
understand that some students who struggle at first know what they are doing.” He concluded, 
“the classroom should be a community of learners, as they learn, I learn.” 
 Herman said a challenge he faced was having only taught high school, and aside from his 
actual young children, he was concerned that he didn't know a whole lot about K-8 students or 
teachers. He said that when a teacher participant at his pilot site would ask “how do I teach a 1st 
grader to do this, he normally would have panicked, but “the nice thing about NGSS is it allows 
creativity across grade levels.” Whereas my initial response would have been “I don't teach 1st 
graders so I’m not sure, I reflected on my work with NGSX to answer those kinds of questions, 
and realized that once you get people on board to the NGSS-style of teaching, the same strategies 
and instructional approaches apply throughout K-12.”  
 Herman also shared a success story of a teacher from his school that he thought was 
going to be the most resistant to NGSS and change due to his 14-year tenure as a chemistry 
teacher. Herman invited him to join his pilot site and be one of his teacher participants in the 
study group. Herman said that he is excited to see his implement elements of the professional 
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development with his students. Herman said, “I have seen him help kids grapple with getting 
their ideas out there, and it has made a huge difference in our department.” Herman said he 
doesn't want to push himself on the teacher, but admires his classroom efforts from a distance, 
often times observing him through the window of the chemical storage closet so as not to add 
any pressure.  
Leadership in Teaching Profession:  
  Herman has also been involved locally with his school district and a neighboring school 
district by planning and facilitating two in-service days for teachers. In his own district, Herman 
has been involved in curriculum writing efforts because the science coordinator empowered him 
to take the lead on curriculum revision. Herman will take the lead on these efforts and work 
with a team of eight teachers on implementing changes to the courses they teach. Herman 
shared the story of an integrated science course that he recently revised based on some of the 
strategies he learned in NGSX. He said that the course had been removed from his school’s 
catalog and had a reputation for being a course taken by students who were not interested in 
science, previously failed a science or math course and struggled with engagement and 
behavior. Herman was determined to engage the students and re-wrote the course to make it 
more hands-on and discussion-based. The re-written course recently completed its second year 
of pilot and is going well. He said he noticed a change in student achievement and his students 
seem very interested in space and astronomy, a topic infused throughout the curriculum. He 
now teaches three sections of the course and explained “once kids get going in this class they 
get excited, and that excitement lasts, it’s awesome to see their level of engagement.”  
  Herman is also involved in a storyline project with a major research university where he 
serves as a pilot teacher for a sophomore chemistry unit. He remarked that this pilot has been 
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fun, and having an opportunity to collect video evidence of himself teaching has been a 
rewarding experience for him. He said that he is looking forward to attending some upcoming 
national conferences to present a part of this storyline with his research collaborators at the 
university to highlight the transformation he saw in his classroom. Herman said, “the NGSS 
style of teaching helps students remember material months later, because when we did some 
video interviews about the content of the unit several months after they learned it, they 
remembered fine-tuned details about their learning experiences.” Herman said that he has heard 
from some students that left his class and entered community college that they were able to use 
some of the skills they learned in his class. Herman also said that in his accelerated classes, “it 
takes a long time for students to believe that the wrong answers won’t hurt them, it took almost 
a quarter of the year, but they are doing great now, the discussions are fun.”  
  Herman said that he took the lead on these activities because he met people that led him 
to these opportunities. He said the research university pilot came about because he met the 
researchers at the state science conference, and he struck up a conversation with them. 
“Basically,” Herman said, “it goes like this in my head-hey there’s this opportunity-let’s give it 
a shot, worst they can say is no.”  A great example of this thought process is Herman’s 
participation in Hailey’s new project. Hailey’s new science project focuses on science content 
and pedagogy for elementary teachers. Herman wanted to participate so that he could learn 
more about how to work with elementary teachers in a professional development setting. 
“Although I was not the target audience, she said I can participate, which is exciting because 
working with teachers in professional development settings has been great and I really enjoy it.”  
School Leadership Roles:   
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 Herman said, “I know I’m being a science teacher leader when teachers I am working 
with are saying I don't want to teach the old way anymore.”  He continued, “once you have 
experienced owning information and figuring stuff out, you don't want to have somebody tell 
you what to do or think.”  He concluded, “I don't want to tell teachers of students information 
anymore, I want them to figure it out, and my goal is to support them in their efforts.” Herman 
said others would describe him as a positive person. He said his administrators have told him 
“the way I conduct my classes, they see the genuine affection I have for science and that I model 
that for students, and that makes kids and admin what to take my class.”  
Supportive Teaching Environment:  
 Herman said that you have to experience the shifts in pedagogy in order to become a 
leader and work with other teachers. He reflected on a story of one of his teacher participants in 
his study group who had the content of her class mapped down to the specific day. This teacher 
did not see how she could fit anything new in.” She was inspired by NGSX and ultimately spoke 
to her district about NGSS and convinced them to let her give something new a try. She said 
when she implemented some of the strategies she learned from Herman through NGSX, she 
became more of an active participant in how to run an NGSS classroom, rather than a provider of 
information. Herman said from that point on she was onboard with the shifts, and is now 
working with other teachers in the district to support them in their classrooms. Herman 
exclaimed, “once she saw how the classroom could be with an NGSS-style of teaching, she 
didn't want to go back to the way it used to be, I don't know anybody that wants to revert back.”  
 In terms of who supports him as a teacher leader, Herman said, “I have had help along 
the way, and been supported by the NGSX researchers.” He continued, “I know you’re not 
fishing for compliments, Tara, but you do to, its true.”  There is also another colleague in the 
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same school that Herman says is supportive as well as his administration. Herman said that his 
administrative team “let me try whatever I want (as long as it will benefit kids) to see if it would 
work out better.” He added, “some things work out great and some not so much, but you learn 
from both.” He also said his wife is incredibly supportive and helps at home so that he can 
engage in these leadership activities.  
 Herman said, “I think I have become a resource for other teachers to say “hey I’m 
thinking about this-what do you think about that?” he continued, “I try and help guide them to 
discover the strategies that would be most helpful to them in order to enact their vision by 
making suggestions, offering them resources or connecting them to other educators.” Although 
Herman is an early-career educator, he has the fourth longest tenure in his building and serves as 
a mentor for new teachers “just in a helpful way not formally” to help them find things and get 
accustom to their classrooms.  
 
Teacher Leadership Profile #6: Polly (TLP Participant) 
Overview:  
Polly is a veteran teacher from a large urban public school district and she has been serving as an 
elementary educator specializing in science for more than two decades.  
Leading or Collaborating on Curriculum/Instruction Improvement: 
 Polly said that the NGSX professional development that she participated in three years 
ago was very influential in becoming a teacher leader, primarily because “I was a learner again, 
and after almost 30 years as an educator, that was absolutely amazing.” She continued, NGSX 
“was so immersive, and the way that it was set up and facilitated for us, I continue to use it as a 
model for everything I do.” She also commented that she recently received an endorsement in 
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English Language Learning (ELL) and she said that this course work in conjunction with NGSX 
added to her understanding of how students learn science and process scientific phenomena.  
 Polly said that the use of modeling that she engaged in during NGSX was helpful because 
it helped her better understand how to ask questions as a teacher to help students better 
understand how to ask their own questions. She also commented that NGSX modeled what being 
three-dimensional in your approach to science instruction looks like, and that was really helpful 
to experience as both a learner and as a teacher. She remarked, “I remember being there with the 
NGSX researchers, and the fact that they were just giving us that opportunity to struggle with 
stuff, and showing us how to model that struggle with our students was amazing.” She 
concluded, “this process really brought to life the three dimensions of NGSS, and how that is 
related to the struggle of learning and growing.”  
 Polly also commented that she has infused some strategies from NGSX into the 
university course she teaches at a research university for elementary teachers. “In NGSX, you 
learn about air and particles and atoms not as particles and atoms, but as air puppies, and the use 
of that language is very helpful for my elementary pre-service teachers.” Overall, Polly said she 
felt that her experience with NGSX involved “immersing yourself as a teacher and as a learner, 
while drawing upon the stuff that you know in order to figure out the stuff you don't know.” She 
concluded, “it was the formative experience and understanding the difference between NGSS 
and the old standards that was so powerful.”  
 Polly said many of the challenges associated with this work are simply related to the fact 
that “it is a lot of work to do all of this as a teacher.” She continued, “ you work during the year 
and then again all summer, it is a lot of preparation and training.” However, Polly said it is very 
rewarding to work with adult learners and support them over time.   
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Leadership in Teaching Profession:  
 Polly teaches a course for elementary pre-service teachers and is thankful to the NGSX 
researchers for recruiting her to teach that course after she worked with them. Polly is also a 
facilitator and teacher leader for a multi-year grant that is a partnership between a research 
university and her large urban school district. She has spent the past few summers working with 
elementary teachers from her school district to implement a curriculum focusing on forces and 
interactions and weather and climate. Polly said she works first through content with the 
teachers, and then afterwards, they all go to a boys and girls club to try out their teaching with 
students registered for a summer camp. 
 Polly believes that although this is an authentic opportunity for teacher participants to 
practice their new strategies and try out new lessons from the curriculum, since it is not their 
classroom and occurs during the summer, it is more of a controlled risk. Polly said she then 
supports the teacher participants throughout the year in their classrooms as they implement the 
new strategies and lessons with their elementary students. Poly said that she was inspired to take 
the lead on these activities because she was a lead science teacher for 10 years and was 
approached by her school district to become an NGSX facilitator.  
School Leadership Roles:   
 Polly said when she asked to describe herself as a science teacher leader, she is 
“supportive.” She said that is her overall goal, and that is what she works for every time she 
engages with adult learners. Polly said that others would describe her as dedicated to their 
learning, and she said the reviews of her workshop sessions state that she “models well.”  She 
also remarked that educators have told her they feel “comfortable” working with her, and that 
she is “approachable.”  
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Supportive Teaching Environment:  
 Polly believes that in order for science teachers to become learners, they need to feel 
comfortable in teaching science, and feel like they know how to teach science. She commented 
that this takes time and practice and stated that this is why she believes so strongly that the grant 
she is currently working on will lead to meaningful change. She said “teachers need an 
opportunity to practice in an informal context before they enact the lessons and strategies in their 
classrooms, especially at the elementary level.” Polly also said that at the elementary level, it is 
important to remember “science isn’t always everybody’s friend, so they may need help, help 
with content and process, and that help needs to be sustained over time.” That sustained support 
over time must have administrative backing which is why Polly believes that in order for 
teachers to become leaders, they must have administrative support.  
 Polly said that “everybody” has supported her as a teacher leader. She said that her 
former district director for science greatly influenced her development as a leader as did her 
principal. She said, “the principal gives me leeway to have people come into my room, or offer 
release days so that we can all learn from each other to figure out what we are doing in science.” 
Polly said that she does support other teachers to become leaders, and cites the grant that she is 
currently working on involving her district and the research university. She said that once she has 
worked with the teachers for the professional development in the summer, she supports them 
thorough the school year. She said she has regular meetings with her teacher participants, and 
visits their classroom three times throughout the academic year. She said the grant was five years 
long and she has another two years to continue to work with the teachers, which is very exciting 




Teacher Leadership Profile #7: Sarah (SSP and TLP Participant) 
Overview:  
Sarah is a mid-career science teacher serving 1,600 students in a public alternative school setting 
in the western part of her state.  
Leading or Collaborating on Curriculum/Instruction Improvement: 
 Sarah stated that one experience that influenced her development as a leader was diving 
deep into the Danielson model for teacher evaluation. Sarah said that she embraced the domains 
and evidence of excellence, and began evaluating her strengthens and weaknesses and what she 
needed in order to grow as a result. She said that this process helped her see that there was value 
in seeking out professional development trainings and opportunities. She also commented that 
the NGSX training was extremely beneficial for her own professional development. She stated, 
“being a student in the training and learning then how to be a facilitator at the same time 
cemented me as a PD leader and facilitator, and helped me learn how to work with adults in a 
meaningful way.”  
 Sarah commented that the experience that was the most transformative within NGSX 
was Talk Moves. She stated that Talk Moves has been “the biggest thing that has moved me 
forward as a teacher and a PD facilitator.”  She said in particular, the discussion techniques and 
strategies for asking clarifying questions within Talk Moves taught her how to engage multiple 
learners at the same time. She concluded, “it has transformed my classroom and my work as a 
facilitator.”  
 Sarah also commented that being part of both projects, she “developed relationships that 
led to other opportunities” such as the projects she is currently working on with colleagues and a 
research university. She said one of the best things about participating in both projects was 
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“building self-confidence to not be afraid to ask clarifying questions and even take the lead on 
writing a lesson, and building self-esteem and greater confidence to do these things on my own, 
or with others in the future.”  
 One of the biggest challenges for Sarah came about in SSP. She reflected, “I had put my 
blood, sweat and tears into my storyline and was 10 days away from completion when they 
ended the project-that was a horrible punch.” Sarah also commented that in her previous school 
district that she recently left, she was told that she was missing too many days of school for PD. 
“One of the issues with doing these projects and working with other teachers in other parts of the 
state, is getting time there” said Sarah. When I asked Sarah about the issues at hand, she said in 
many cases the concern was related to the cost of a substitute teacher, but she also stated that in 
most cases the projects reimbursed substitute teacher costs. She said in her new school, she is 
making a point to invite her administrator into her room to observe her teaching, and to see the 
storylines created as a result of her involvement in the various projects “come alive for the kids.”  
She concluded, “he comes in when he can and he sees the reaction of my students, and he sees 
the engagement of the kids, and because of this, he sees the value in my involvement in this 
work”.  
Leadership in Teaching Profession:  
 Sarah is currently serving on three curriculum writing teams (two high school and one 
elementary) and credits her involvement in SSP for the skills and knowledge to be able to engage 
in this work. She is currently working on revisions to one storyline as a result of critique from 
peer review. She said that before the storyline experience, she wouldn’t have understood the 
importance revision and critique play in curriculum development. Sarah said, “we are looking at 
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re-organizing and re-writing our storyline based on peer review and student feedback.” She also 
stated that this work will take some time because it is a long storyline encompassing a semester.  
 She said another one of the curriculum projects she is involved in can be its own stand-
alone unit or incorporated into the previous storyline, and it is about 15-20 days of instructional 
time. Sarah was excited to say that because of her involvement in these curriculum projects, “I 
will pretty much have an entire year of high school biology, and I have personally piloted all of 
them with my 9-12 graders in our alternative school.” Sarah commented that the collaborative 
nature of these projects as well as the number of teachers involved in them ensures that “the 
same storyline has been taught in many different grade levels and courses and populations, 
which is a great way to collect pilot data and inform revisions.” She then concluded by saying, 
“the fact that I just said that is crazy, I didn’t know anything about any of that until I met the 
researchers in SSP.”  
 Sarah has been asked by her current school district to build up NGSS at the high school 
level because they really have not looked at it as a department. Sarah was excited to state, “so I 
have been asked to lead this department work and lead a half-day PD or SIP day with high 
school teachers and eventually all levels in the district.”  This process will start soon and will 
eventually reach about 40 educators once expanded beyond the high school.  Sarah also accepted 
a leadership position with a teachers association and hopes to “build open discussion and 
dialogue because a lot of what we are doing is looking for consensus and agreement” about in 
instructional materials.  
 When asked why she took the lead in these activities, Sarah commented “I really feel like 
it is my passion, my passion to see the changes in my students’ engagement level and teach 
teachers good strategies.” She hopes to continue this work in the future and stated “if I could 
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work out being a part-time teacher and being a part-time curriculum developer or instructional 
coach so I can have one-foot in the classroom and another helping teachers put great strategies 
into action-this would be very interesting.” 
School Leadership Roles:   
 Sarah would describe herself as a “quiet leader.” She said, “I will sit back and absorb 
things and then when I talk, I think the connections I make are good because I am more 
observational in nature.”  She continues, “I feel like when I talk, because I don't talk very often, 
people tend to listen more, even though I am shy, I am willing to talk more when it is the right 
time.” Sarah thinks others would describe her as “a good listener” and someone who “doesn’t 
shoot down peoples’ ideas.”  She did clarify by saying, “if I see something is wrong I am not 
afraid to question one of my colleagues and there have been some questions recently about some 
of the lessons, and I wasn't afraid to push back, and that has led to some heated but productive 
discussions.”   
Supportive Teaching Environment:  
 Sarah said that in order for science teacher to become leaders they need support from 
administration to seek opportunities and engage in professional learning. She said that teachers 
also need time and flexibility in the curriculum in their schools and also time to “sit, collaborate 
and talk.” She thought that if “teachers have some control over planning of in-service days and 
were not so focused on the minutia of what we need to do” perhaps greater leadership 
development could occur. She continued, “leaders need time and space to grow and also need to 
realize that developing as a teacher is a life-long process, and the minute you think you know it 
all, you need to get out of the classroom.”  
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 Sarah said that colleagues at her school support her leadership efforts, especially the 
history, ELA and special education teachers. She also said that the relationships with her former 
teacher participants in SSP and TLP help her continue to grow as a leader. She also commented 
that the teachers she is working with at the national level support her “if we are not necessarily 
seeing the same things in a lesson, we are comfortable with open dialogue and hashing it out.”  
 Sarah said that she has a colleague that she worked with eight years ago and she has 
enjoyed the opportunity to get her involved in some of the projects she is currently working on. 
In fact, the teacher has even piloted one of the storylines Sarah and her curriculum writing team 
developed. Sarah said, “helping my college work with her curriculum and helping her with ideas 
to work with others in her building is a good feeling.” She concluded, “she will ask me clarifying 
questions, and I will ask her clarifying questions and when she feels more confident, then she can 
help others.”  
 
Teacher Leadership Profile #8: Sally (SSP and TLP Participant) 
Overview:  
Sally is a veteran high school teacher from a rural public school district serving 700 students in 
the southern region of her state.  
Leading or Collaborating on Curriculum/Instruction Improvement: 
 “I would say that it all started with the NGSX trainings, that was very powerful for all of 
us” remarked Sally, when asked what has influenced her on her journey of professional growth. 
Sally continued, “putting us in student mode and forcing us to process what we knew intuitively, 
yet couldn't explain, well that made all of the difference.” Sally said that overall, “the practice of 
NGSX team members modeling for us what we were going to try and have our teacher 
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participants do was eye opening for me.” Sally said that being engaged as a student and then 
experiencing first-hand what to expect the teacher participants to experience helped her 
understand how to be a better PD facilitator. Sally said, “we were learning the science part of the 
PD, but also as a bonus, we got to experience the change in the pedagogy and that was really 
powerful.” 
 Sally was also a teacher participant in SSP. She stated, “storylines were the big eye 
openers for me.”  Sally said that in many cases high school science before NGSS often times 
looked like “teachers standing up and lecturing and utilizing vocabulary driven lessons.” She 
continued, “once I started being exposed to some of the literature in SSP, the K-12 Science 
Framework, in particular, and the thinking behind it, I was just completely blown away.” Sally 
concluded by stating, “I wish I would have known how to do this, how to write units like this 20 
something years ago when I started teaching, I just think about how much more I could have 
accomplished for my students.”  
 Sally remarked that learning how to shift classroom culture to support a change in the 
way of presenting material to students was helpful. She also commented that having a driving 
question board, and supporting students and colleagues in feeling comfortable about not having 
all the answers is also an important lesson she learned through project trainings. She told a story 
of some of her honors chemistry students struggling this past year because she used some new 
strategies that she learned in the projects and this resulted in her principal getting some parent 
phone calls. Sally said as a result, one of her goals for the upcoming school year, is to educate 
her students’ parents about how science will look and feel different in her class, and how Talk 




 Some of the challenges Sally faced dealt with balancing “mommy guilt” because she did 
miss some of her child’s school and extra-curricular activities since it took her so long to travel 
to project meetings due to her southern location. Sally summarized it up by saying, “there is  
struggle in trying to do additional work that you know will help you grow and will benefit your 
students, but still do a good job as a mom.” 
Leadership in Teaching Profession:  
 Sally has been involved in several large-scale PD projects and recently completed her 
third year as a facilitator. Sally is also taking graduate classes in biology in order to gain 
certification to teach dual-credit classes in her school district. Sally said she has been trying to 
engage the high school curriculum coordinator to get him more interested in NGSS and the key 
shifts in science education, because he plans the in-services for the faculty. She wants to be as 
supportive as possible in her district because she said “it is hard to find resources and when you 
do find some, understanding what it all means, it is just a lot to take in all at once.” While Sally 
has been active in leadership projects, she said “I have a dream to get some monthly or bi-
monthly meetings going on down south because there are not a lot of opportunities in the 
southern part of my state for teachers right now.” The latter is one of the reasons Sally is so 
excited about serving on the board of the state science teachers association.   
 When asked why she decided to take the lead, Sally remarked, “in a rural school I was 
just one of two science teachers and felt so isolated because I never got to see how other people 
did things and I just felt so ignorant.” She continued, “when I got wind of the storyline project, I 
thought I would throw my hat in the ring to see what I could accomplish with a team, because I 
can only do so much on my own.”  She also stated that opportunities lead to others and “being a 
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part of that project helped me jump to being a part of TLP and I am hopeful that I will find 
another opportunity to keep the momentum going.”   
School Leadership Roles:   
 Sally said it was difficult to describe herself as a leader because “I feel like I am not really a 
leader, I am a life-long learner.” She continued, “I get excited about new stuff and I want to 
share that with other people to make their job easier or more effective.” Sally also commented 
that she has had “bad teachers” and she has had “good teachers” and “I want to be a good teacher 
for my students.” She concluded, “a leader doesn't tell people what to do, but they do share 
information that they can pass to their students and benefit their students, ultimately.” When 
asked how others would describe her as a science teacher leader, Sally said “I hope they would 
say that I have a sense of humor and that I understand that there is a lot of gray area in learning.” 
She continued, “I hope that I am able to show my teacher participants possibilities that will work 
for them, because everybody is different and will do things differently.”  
Supportive Teaching Environment:  
 When asked what teacher leaders need in order to be successful Sally remarked, “support 
from their administrators and freedom to fail.” She also discussed the importance of access to 
information about opportunities that are out there. She commented, “it is really hard to find this 
info because I know people who didn’t know anything about these projects and would have 
applied if they did.”  Sally discussed the importance of science stakeholders and educational 
organizations having a network of opportunities for people to see even though the database piece 
would be a challenge. Sally believes strongly that “a lot more teachers want to get involved, but 
they just don't know how to go about it.”   
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 Sally also commented “you are going to crash and burn occasionally, and you have to be 
able to recover.” She shared a story from this past year when her teacher evaluation took a hit 
because her evaluator felt that students should not be allowed to re-take exams. She said she 
didn’t say anything but feels strongly that if students are working towards mastery, she wants 
them to show that they have mastered the content by a repeat evaluation. She concluded by 
saying, “you have to pick yourself up and move forward.”   
 Sally said her husband has helped pick up the slack when she is gone working on 
leadership activities. She also stated that her administrative team at her school is also supportive 
as they let her go to a conference this past year and take a professional day to grow and learn and 
bring things back for her colleagues. Sally said that she supports two former teachers that she 
worked with that are now at different schools and are always looking for new ideas and strategies 
to bring back for their students. She said, “any time that I see an opportunity I send it to them, 
and others too.”  
 
Teacher Leadership Profile #9: Hailey (SSP and TLP Participant) 
Overview:  
Hailey is a mid-career educator and former middle school science teacher who has been serving 
as a science coordinator for her public school district since her time working on the projects. 
Leading or Collaborating on Curriculum/Instruction Improvement: 
 Hailey states that what she enjoyed the most about the projects was that she collaborated 
with peers from around the state to write curriculum.  Hailey stated, “this was an excellent 
opportunity to learn new strategies and talk about them with people who were trying the same 
things.” She also notes that a strength of the program was that it was sustained over time, and as 
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a result, she was able to build relationships.  She also commented that the small working groups 
for the storyline writing teams was beneficial because she got to know a core group of people 
closely. She stated, “it was nice to know everybody there very well, we shared ideas with each 
other and it was such a laid back and inclusive atmosphere.” Hailey also commented that it was 
evident that the storyline writing team members “were all there for the same reason and shared 
the same goals.” Hailey discussed multiple times that she is normally a very shy parson yet “I 
was conformable working with the storyline project researchers and my team members.”   
 Hailey commented that “the storyline project taught me how to write NGSS-aligned 
curriculum and I use that all the time.” Hailey stated, “this project truly was the launching point 
for me, and it has given me wonderful opportunities.” Hailey also explained that she felt that it 
was her duty to share what she was learning with her colleagues back in her school.  She said, “I 
took whatever I learned through the project and am able to bring that back to my school, and 
other teachers in the county.”   
 Hailey commented that there is personal sacrifice involved in undertaking leadership 
activities that occur outside of the classroom. She stated, “mom guilt is very personal and I was 
having a hard time balancing life at home, working as a teacher and then going to school for my 
doctorate at night-there is just not enough time in the day.” Hailey also commented that a big 
challenge with her to undertake leadership activities such as her involvement with NGSX was 
“coming out of my comfort zone, because I am shy and introverted and collaborating with other 
teachers you don't know, is taking risks.”  
 However, she stated that in these projects, “seeing a community take chances like the 
writing teams in the storyline project, for example, and seeing the whole group help each other 
and build each other up” was extremely beneficial to her development as a teacher leader.  
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Hailey stated, “ I realized that it was the people who made it supportive, the team and the 
researchers.” Hailey commented, “I have been fortunate that most of the things I have led have 
been a success, but I keep pushing myself to make them better for my teachers, and am happy 
with what we have accomplished together as learners.”  
Leadership in Teaching Profession:  
 Since her participation in the projects, Hailey has gone on to facilitate professional 
development, “I love it because I get to collaborate with teachers from all over the county.” 
Hailey was excited to report that she wrote a grant that was funded and it started its funding 
cycle this past summer. For this grant, Hailey partnered with a local university in her area to in 
order to enhance and support science content and background knowledge of elementary teachers. 
Hailey was excited that the grant funds will be used to help the teacher participants earn about 
50% of a Master’s Degree. Hailey and her university partners have created a robust and detailed 
sequence of courses designed to engage her teacher participants while meeting the needs of their 
full-time classroom schedules. Courses will be delivered in week-long formats and will address 
the following areas:  physical science, life science, earth and space science, integrated STEM, 
curriculum development and assessment. Hailey has also built in a support piece including 
instructional coaching and peer coaching that she will help facilitate and enact. Hailey noted that 
the support piece is essential, and that was something that she learned in SSP. Hailey noted that 
the first course she offered through her new grant “stressed a lot of teachers out, and they 
dropped out because it was really intense.” However, she was pleased that “a lot of teacher 
participants stuck with it, and they were excited to see the progression of learning through the 
course sequence.”  
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 Hailey is also participating in a collaborative storyline writing group for a publisher that 
Chester is leading. Hailey said that her writing team for this project consists of several of her 
former SSP team members, so she is excited to collaborate with them again. This team is 
currently writing a 4th grade science unit spanning about 20 instructional days for the publisher. 
 Hailey said she really liked writing storylines because she keeps learning more about the 
field of curriculum development and its uses by educators in their classrooms. She also 
commented that she has “a hard time saying no” when it comes to helping other educators. Of 
her overall motivation, Hailey stated, “I know there is a need for good stuff out there for teachers 
to use in their classroom and I wanted to contribute to that cause and help others.”  She 
concluded by saying, “I guess I realized that I really enjoying giving back to the field.”   
School Leadership Roles:   
 When asked to describe herself as a leader, Hailey explained that “I want to see people 
succeeded and follow their dreams, and I want to help them along.” Hailey stated that she makes 
herself available to teachers both during and after the time she works with teachers. “I always 
give my email and personal cell number and often text them to see how they are doing trying 
things out in their classroom” she said. “We bond in workshops and I want to help people get to 
where they want to be, and offer them the same opportunities that I had” Hailey stated. When 
asked to describe how others would describe her as a leader, Hailey said “I think they would say 
I am trustworthy and they know they can come to me if they need anything, and I would help 
them out.”  
Supportive Teaching Environment:  
 Hailey said in order for teachers to become leaders they need “someone who is 
experienced and has been around a while and knows the system and the district and ways to get 
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involved.” She continued, “you need that friend who is going to listen to you and help you 
improve, and lead you to those opportunities you need somebody to tell you about those 
opportunities and then write letters of recommendation for you to get accepted into them.” 
Hailey noted that she is supported at school by her colleagues whom keep encouraging her to go 
for things that seem like good learning opportunities.  
 When asked if she is supportive of others, Hailey states that “that is the goal.” She gave 
an example of a student teacher she supervised several years ago and after graduation, he was 
hired by her school as a teacher. Hailey was excited to report that he is now her co-teacher and 
that she  pushes him to keep taking classes and engage in leadership-building activities. “He is in 
first three years of service and already is doing committee work, taking PD classes and working 


























CHAPTER 5: DISCUSSION 
 
In this Chapter, the data presented in Chapter 4 will be further discussed and analyzed in 
several ways. First, I re-visit the data collected from the Teacher Professional Leadership (TPL) 
profile survey and discuss some trends in survey responses and compare those to program goals.  
Next, I identify emergent themes and issues from the interviews and relate them to literature 
relevant to the topic. I will also discuss how this relates to program goals and trends from the 
survey. Finally, I explore in the style of a reflective narrative, some important lessons learned 
through this dissertation project as well as highlight the role scale, politics and funding played in 
those lessons.  
It is important to remember that the teams providing professional development to 
participating teachers in the two projects discussed in this dissertation project were external from 
their schools. In Science Teachers’ Learning, the report discusses this notion, “professional 
development leaders from outside teachers’ workplaces have an advantage in creating a safe 
space for challenging teachers’ thinking because they are not linked in any way to evaluations 
that would affect the teachers’ employment status” (p. 132). While I did not look for specific 
evidence of the impact that the facilitators and research teams had on the participants in this 
study, I did nonetheless find that most participants attributed their professional learning and 
growth to the researchers leading SSP and TLP. In reviewing the data on the survey, and in the 
follow-up interviews, there were some trends that were remarkable and I discuss this in greater 
detail in this chapter. In Table 5.1 below, I listed some sample data addressing whether or not the 




Table 5.1 Professional Learning Goals for SSP and TLP Teacher Participants 
Goal Goal 
Met 
Sample Data to Support  
Learn about reform ideas 





materials as the context  
Yes  • 64% of teacher participants indicated in the PTL survey that they 
have shared with colleagues formally and informally within the past 
year findings from research for improving instruction. 
•  
• 96% of teacher participants indicated in the PTL survey that they 
have shared with colleagues formally and informally within the past 
year an instructional strategy or classroom practice.  
Experience being a 
learner in science  
Yes • Carla said in her interview, “when we were students in NGSX 
engaged in the topic of air pressure and the air puppies were 
bumbling around, I never understood it until I became a student for 
three days.” She continued, “that experience sold me on being a 
student forever, because I finally understood something I didn’t 
understand before.” Sally said during her interview, “putting us in 
student mode and forcing us to process what we knew intuitively, 
yet couldn't explain, well that made all of the difference.” Sally said 
that overall, “the practice of NGSX team members modeling for us 
what we were going to try and have out teacher participants do was 
eye opening for me.” 
Analyze pedagogy using 
classroom cases (video 
and consensus-building 
discussion) 
Yes • Carla commented in her interview, “we watched videos of strong 
teachers in their classrooms, and then as a group, we pulled it apart 
and we decided why the teachers were so strong.” She continued, 
“the use of these strong examples allowed us as a group of adult 
learners to come to these realizations on our own, the presenters 
didn't just tell us why they were strong, we developed the criteria 
based on observations, and we learned it first-hand. Herman said 
during his interview, “the NGSS style of teaching helps students 
remember material months later, because when we did some video 
interviews about the content of the unit several months after they 
learned it, they remembered fine-tuned details about their learning 
experiences.” 
Create and use three-
dimensional 
curriculum/instructional 
materials in their 
classrooms 
Yes  • 92% of teacher participants indicated in the PTL survey that they 
have shared with colleagues formally and informally within the past 
year curriculum or materials that they developed or organized. 
• 68% of teacher participants indicated in the PTL survey that they 
have shared with colleagues formally and informally within the past 
year classroom assessment or use of assessment data.  
Conduct lesson-study 
type follow-up sessions 
as participants bring 
these teaching 
approaches into their 
own classrooms all over 




• Ginger said in her interview, “I was on the design team where I was 
responsible for developing PD to be delivered across the state and I 
was also responsible for training a group trainers.” Ginger worked to 
develop four science modules totaling 30 hours of PD that has been 
delivered to thousands of teachers. 
• 84% of teacher participants indicated in the PTL survey that within 
the past year they led professional learning communities and 52% 




Teacher Professional Leadership Profile Survey 
The trends in the demographic questions of my data sample suggest that there was a 
spread in early-career, mid-career and veteran teachers, which fostered sharing of strategies, 
expertise and experiences amongst the group of participant teachers. The trends also suggest that 
participants in both projects had the ability to collaborate with one another, and with the 
education researchers as well as within their schools and outside of schools with other 
colleagues. The above-mentioned occurrences were goals of both programs and are supported 
from recommendations in Professional Learning in the Learning Profession (2009). In 
particular, the collaboration and sharing with colleagues both inside and outside of one’s schools, 
over time, is evident from the survey data. In the aforementioned publication, a key finding is 
“U.S. teachers participate in workshops and short-term professional development events at 
similar levels as teachers in other nations, but the United States is far behind in providing public 
school teachers with opportunities to participate in extended learning opportunities and 
productive collaborative communities” (p. 6). A main goal of both SSP and TLP was to support 
teachers over time, and in a collaborative environment. Evidence from this study suggests that 
this collaboration continues amongst teacher participants, even three years after the programs 
ended.  
Also apparent in the data trends of the survey is the leadership activities the respondents 
indicated they participated in subsequent to their participation in SSP or TLP. For example, 60% 
of respondents have served on a school leadership team, while more than 50% have served on a 
school or district-level curriculum committee. Building capacity for local leadership in schools 
was also a goal of these two programs, and is also supported by findings in the Professional 
Learning report. The publication states, “U.S. teachers report little professional collaboration in 
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designing curriculum and sharing practices, and the collaboration that occurs tends to be weak 
and not focused on strengthening teaching and learning” (p. 5).  It appears that the two programs 
made strides in fostering productive professional collaboration and sharing practices as the 
survey trends show 96% of all teacher participants made presentations to teachers or educators 
beyond their school, and wrote and developed curriculum. The data also shows that 92% of 
respondents led or co-led a professional development session.   
Finally, in Professional Learning, a key finding is “American teachers spend much more 
time teaching students, and have significantly less time to plan and learn together and to develop 
high quality curriculum and instruction than teachers in other nations” (p. 6).  Survey data 
supports this finding as the data showed that only 12% of respondents said that they have 
adequate time during the school week to work with their peers on curriculum and instruction, 
while 56% indicated that they often share instructional materials or ideas. Both SSP and TLP had 
the goal of providing the time and space for teacher participants to have professional discussions 
about student learning, as well as time to plan and discuss instructional materials and strategies. 
Finally, on page 11 of the report, the recommendation “professional development should build 
strong working relationships among teachers” is outlined. Survey trends show that 52% of 
respondents led professional development about content knowledge, 88% led PD on pedagogy 
and instructional methods and 84% led PD around curriculum and instructional materials. This 
survey data supports the aforementioned recommendation, and this was a goal of both programs.  
There is also the recommendation from the report that “teachers can also use videotapes 
of teaching to make aspects of their practice public and open to peer critique, learn new practices 
and pedagogical strategies, and analyze aspects of teaching practice that may be difficult to 
capture otherwise” (p.11). This was another component of both programs as video was regularly 
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used to share examples of teachers in their classrooms working with students. The survey data 
suggests that 60% of the teacher respondents feel that they are supported by other teachers to try 
out new ideas or approaches to teaching a subject. This willingness to try out new strategies and 
ideas in their classroom was central to the supportive context of the two programs. Additionally, 
this use of video to view teachers taking risks in their classrooms was regularly used. In fact, one 
teacher participant remarked in the interview, “we watched videos of strong teachers in their 
classrooms, and then as a group, we pulled it apart and we decided why the teachers were so 
strong.” She continued, “the use of these strong examples allowed us as a group of adult learners 
to come to these realizations on our own, the researchers didn't just tell us why they were strong, 
we developed the criteria based on observations, we learned it first-hand.” 
 
Follow-Up Interviews 
Further analysis of the nine teacher participant profiles in Chapter 4 that were created as a 
result of the optional follow-up interviews led to some emergent themes and issues. These 
themes and issues are associated with the interviewees’ participation in SSP and TLP. As I read 
through the profiles, and reflected on the quotes the teacher participants provided during the 
interviews, Table 5.2 below summarizes my findings. Further discussion of these emergent 
themes and issues organized by survey theme, their connections to literature, and salient quotes 







Table 5.2: Emergent Themes and Issues from the Interview Process (n=9 interviewees) 
 
 





1. You recently completed 
the Teacher Professional 
Leadership Profile survey. 
Can you tell us more about 
some of the professional 
development activities you 
engaged in as a learner that 
you feel influenced your 
journey to become a teacher 
leader? 
• Interviewees identified NGSX, 
TLP or SSP as an influence 
(n=9).  
• Interviewees identified other PD 
experiences in addition to SSP 





2.  What were some of the 
experiences that were 
helpful to you as a learner 
in the professional 
development you 
experienced? 
• Experiencing PD in “student 
mode” an approach used in 
NGSX, TLP and SSP (n=9). 
• The use of modeling in NGSX, 
TLP or SSP (n=8). 
• The use of Talk Moves in 
NGSX, TLP or SSP (n=5). 
Leadership in 
Teaching Profession  
 
3.  Can you tell us more 
about some of the activities 
you indicated on the survey 
that you have led? 
• Led PD in their own school or 
district (n=9). 
• Led PD in other districts or for 
external groups (n=9). 
• Engaged in curriculum writing or 
revision for their own school or 
district (n=9). 
• Engaged in curriculum writing or 
revision for other districts or for 
external groups (n=9). 
• Led curriculum writing groups in 
their school or district (n=8). 
• Led curriculum writing groups 
outside of their school or district 
(n=9). 
Leadership in 
Teaching Profession  
 
4.  What made you decide 
to take the lead in these 
activities? 
• Felt compelled to share what 
they learned through NGSX, 
TLP or SSP (n=4). 
• Want to support others-either 
teachers or students (n=8). 
• Professional growth (n=6). 
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Leading Or Collaborating On Curriculum/Instruction Improvement 
This survey theme corresponds to questions 1, 2 and 5 in the above table. The emergent 
themes and issues from Question 1 focus on the fact that all teacher participants selected for an 
interview indicated that SSP or TLP influenced their development as a teacher leader.  April 
said, “for me, the storylines project projected my career to a whole other level.” “I would have 
never been able to speak at a conference or give a presentation otherwise.” April concluded,  
“this was the single best thing that I have done career-wise.” These words were echoed by Sally 
who exclaimed, “the storyline project was the big eye opener for me.”  She continued, “once I 
started being exposed to some of the literature, th Framework for K-12 Science Education, in 
particular, and the thinking behind it, I was just completely blown away.” Ginger said, “what I 
was trying with storylines made sense, and I could take it back to the classroom right then.” 
Herman, an NGSX teacher participant is also in agreement, “the first summer of NGSX was 
transformational,” he said. “I learned a whole new way of thinking about how to teach students.” 
Hailey an TLP participant concluded, “this was an excellent opportunity to learn new strategies, 
and talk about them with people who were trying the same things.” Finally, Carla said that 
NGSX “impacted me in so many ways in my classroom as I design lessons and also work 
outside my classroom to help the district.”   
Question 2 asked teacher participants to identify what experiences within PD they 
experienced were most helpful to them. The emergent themes indicate three experiences 
identified by the majority of interviewees: (1) experiencing student mode, an approach used in 
both SSP and TLP;  (2) the use of modeling in both SSP and TLP; and (3) the use of Talk Moves 
in both SSP and TLP. Regarding student mode, Sarah said “being a student in the training and 
learning then how to be a facilitator at the same time cemented me as a teacher leader and PD 
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facilitator, and helped me learn how to work with adults in a meaningful way.” Sally said that 
being engaged as a student, and then experiencing first-hand what to expect her teacher 
participants to experience, helped her understand how to become a knowledge-building 
facilitator. Sally said “we were learning the science part of the PD, but as a bonus, we got to 
experience the change in the pedagogy, and that was really powerful.” Carla said, “that 
experience sold me on being a student forever because I finally understood something I didn’t 
understand before.” Polly concluded,  “I was a learner again, and after almost 30 years as an 
educator, that was absolutely amazing.” She continued, NGSX “was so immersive, and the way 
that it was set up and facilitated for us, I continue to use it as a model for everything I do.” Sarah 
stated that Talk Moves has been “the biggest thing that has moved me forward as a teacher and a 
PD facilitator.”  She said in particular, the discussion techniques and strategies for asking 
clarifying questions within Talk Moves taught her how to engage multiple learners at the same 
time. She concluded, “it has transformed my classroom and my work as a facilitator.” Sally said 
that overall, “the practice of NGSX team members modeling for us what we were going to try 
and have our teacher participants do, was eye opening for me.”  
Question 5 addressed challenges that respondents faced when they led professional 
development activities or curriculum initiatives. While there were a few common themes that 
emerged such as resistance to change and finding time, the responses from Chester and Ginger 
were particularly interesting. Chester commented that one of his biggest challenges is what he 
described as an unsupportive culture in his high school. “My school district does not support 
teachers to be independent learners and while they encourage some teachers to be leaders, I was 
not one of them” he said. He continued, “so I had to empower myself to be a leader through 
outside forces.” Another challenge Ginger reflected on is that of working across districts. She 
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said, “some districts may be all in, and some not so much, the politics and the policies when you 
are trying to do something that is bigger than something in your school is huge.” She concluded,  
“you do your best to show you that you are easy to work with, and not let stuff bother you, you 
have to leave stuff at the door so that the work is the focus, and so it can move forward.” Two 
respondents also noted the end of SSP as a major challenge. Sarah reflected, “I put my blood, 
sweat and tears into my unit and was 10 days away from completion when they ended the 
project-that was a horrible gut punch.” Sally was also disappointed about the end of the project, 
but said “you have to pick yourself up and move forward.”   
This section has connections to literature that was previously discussed in Chapter 2. For 
example, research tells us that teachers should work together in supportive communities to 
support each other with change.  Another key finding of the interviews, and in particular, TLP is 
the ability of the teacher leaders facilitating the PD to have the skills necessary to orchestrate 
discussion among adult learners. In the recent Borko et al. study (2014), the authors noted “PD 
leaders other than the program designers can learn to facilitate” a professional development 
program “with integrity to its core characteristics.” (p. 163). Ideally as Borko et al. (2014) state, 
“developing and maintaining a professional learning community in which teachers are 
comfortable working together to improve their teaching” (p. 163) was a key finding from the 
interviews. One of the ways that teachers developed that comfort level was by experiencing 
“student mode.” This is apparent in Sally’s comment from her interview, “putting us in student 
mode and forcing us to process what we knew intuitively, yet couldn't explain, well that made all 





Leadership In Teaching Profession 
Question 3 is focused on determining what leadership activities teacher respondents have 
engaged in. The emergent themes and issues suggest that all nine respondents have led 
professional development activities in both their schools and school districts as well as in other 
districts or with external partners. The activities they were referring to all happened within the 
last academic school year, subsequent to their time participating in SSP and TLP. For example, 
Ginger was tapped to lead the development of scalable professional development modules for 
science. She said, “I was on the design team where I was responsible for developing PD to be 
delivered in a scalable system, and I was also responsible for training a group of trainers.” 
Ginger worked with the team to develop four science modules totaling 30 hours of PD that has 
been delivered to thousands of teachers all over the state. Herman has also been involved locally 
with his school district and a neighboring school district, by planning and facilitating two in-
service days for teachers. 
Another emergent theme was that of all nine interviewees indicating that they engaged in 
curriculum revision or writing, both in their school or school district as well as in other districts 
or with external partners. In many cases, all nine indicated that they were the originators or 
leaders of this work. Again, all nine respondents indicated that this occurred within the last 
academic year, subsequent to their involvement in SSP and TLP. Carla, for example, has been 
involved in district-level work as a result of her involvement with TLP. She has provided 
professional learning on how to write storylines, and mapped out a district process for 
curriculum work. Carla is currently leading a team of ten middle school teachers over the course 
of several meetings to write storylines for her school. Chester is currently leading a biology 
storyline working group that he put together with a group of teachers from all over the state. “I 
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started this group last year and I began with 5 school districts, and now there are over 30 districts 
who are participating in some way,  some email, some write, some pilot” he said.  
Question 4 focuses on why teachers chose to take the lead on the activities they indicated 
they have led.  The emergent themes and issues revealed three common responses. First, four 
respondents indicated that they decided to take the lead on these activities because they felt 
compelled to share what they learned in SSP or TLP. Ginger said, “I felt like I had been given a 
gift of knowledge and it was my duty to share it-my PD experiences changed me, it was the most 
powerful professional learning experience ever.” Hailey said, “I took whatever I learned through 
the project and am able to bring that back to my school and other teachers in the county.” Next, 
eight of the nine respondents explicitly stated that they are motivated by supporting others, either 
teachers or students. April said, “I felt an obligation to be a leader for the teachers in our district 
on the standards.” She continued, “I did whatever I could to learn more.”  Herman said, “the 
classroom should be a community of learners, as they learn, I learn.”  Sarah commented “I really 
feel like it is my passion, my passion to see the changes in my students’ engagement level and 
teach teachers good strategies.”   
Finally, respondents indicated professional growth as a factor in their decision to lead 
activities. Sarah said, “building self-confidence to not be afraid to ask clarifying questions and 
even take the lead on writing a lesson, and building self-esteem and greater confidence to do 
these things on my own or with others in the future” is a motivator. Along those lines, Hailey 
concluded, “coming out of my comfort zone because I am shy and introverted and collaborating 
with other teachers you don't know, is taking risks” and she said that process helped her grow as 
a teacher leader. Chester said, “I wanted to find a way to give teachers an opportunity to 
experience and buy into the shifts in NGSS in a more supportive way.”  He said he was 
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motivated by helping teachers feel supported, and wants to facilitate opportunities for teachers to 
“engage, excite and rejuvenate, because I saw this happen with me.” 
.  ` The interview summaries in this section re-visit some of the ideas from Spillane 
discussed in Chapter 2. For example, Spillane describes in his writing that teachers in a 
distributed leadership model “take on leadership responsibilities, including mentoring and 
supervising peers and providing professional development” (p. 535). There is evidence in 
multiple interviews in this section that components of distributed leadership are present. There 
are also connections to Science Teachers’ Learning (2015), in particular, the fact that several 
teachers mentioned the importance of culture and supportive contexts to their challenges. In 
Science Teachers’ Learning, it is stated that “teachers work within contexts, and those contexts 
matter” (p. 175). However, the report affirms, “teacher leaders may support science teachers by 
providing professional development, classroom support, mentoring, just-in-time help, and other 
means of strengthening instruction and curriculum” (p. 195). Finally, there is the issue of lasting 
impact and its importance to lasting effects of professional learning and changes to practice. 
While the report says, “another challenge of professional development programs is that even 
sustained programs have an end point-rarely do such programs continue for more than two or 
three years. Thus, these programmatic experiences are relatively short-lived, often with no 
mechanism for providing teachers with ongoing support” (p. 133). It is evident from the survey 
and the interviews that these teacher participants are still collaborating, working with others and 






School Leadership Roles 
Question 7 and Question 8 are similar in nature, and proved to be equally difficult for 
respondents to answer during the follow-up interviews. While question 7 asks respondents to 
identify how they would describe themselves as a leader, question 8 asks them how they think 
others would describe them as a leader. A number of respondents said that it was difficult to 
describe themselves as leaders or to describe how others would describe them. While many 
struggled to describe themselves, Sally’s response to these questions was particularly interesting. 
Sally said it was difficult to describe herself as a leader because “I feel like I am not really a 
leader, I am a life-long learner.” She continued, “I get excited about new stuff, and I want to 
share that with other people to make their job easier or more effective.” 
In both question 7 and 8, of the responses given, the emergent themes are (1) helpful 
(n=6) and (2) excited/passionate (n=3). April said, “I think that my style is running exciting 
meetings, both at the middle school level and at elementary in my district.” She continued, “I 
really like NGSS and the ideas behind it, and I’m excited about the idea of three-dimensional 
learning and phenomena.” She said she would also describe herself as a “little pushy because I 
push my teachers to try things out in their classrooms.” She concluded, “I think sometimes 
teachers feel like if they ride out the latest change, it will go away, but this won’t, because it 
changes everything.”  Sarah would describe herself as a “quiet leader.” Sarah thinks others 
would describe her as “a good listener” and someone who “doesn’t shoot down peoples’ ideas.”  
Science Teachers’ Learning (2015) explains “it appears likely that the school and district 
context, a teacher’s entering knowledge and skill, the type of knowledge that is emphasized (e.g., 
using a device, knowing a fact, understanding a concept), and the networks in which a teacher 
participates all influence how readily a professional development experience leads to changes in 
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a teacher’s knowledge and practice” (p. 119).  Table 5.3 below shows additional themes from the 
interview process: 
 
Table 5.3: More Emergent Themes and Issues from the Interview Process (n=9 interviewees) 





5.  What were some of the 
challenges and successes 
you faced in leading them? 
Challenges 
• Participants’ Resistance to 
Change (n=3). 
• Working with Others-
politics/policies (n=1). 
• End of SSP (n=2). 
• Unsupportive culture (n=1). 
• Finding time (n=4). 
• Overcoming personal barriers-
shyness (n=2).  
 
Successes 
• Collaborative grouping in PD or 
classroom (n=1). 
• Encouraging creativity in PD or 




6. What do you think 
science teachers need in 
order to become leaders? 
• Sustained PD experiences (n=8). 
• Supportive administrators (n=9). 
• Opportunity to experience the 
key shifts in NGSS (n=5).  
School Leadership  
Roles   
 
7.  How would you describe 
yourself as a science teacher 
leader? 
• Excited/passionate (n=3). 
• Committed (n=2). 
• Helpful (n=6). 
School Leadership  
Roles   
 
8. How would others 
describe you as a science 
teacher leader? 
• Helpful (n=6). 
• Excited/passionate (n=3). 




9. Who supports you as a 
teacher leader?  
• Administration (n=7). 
• NGSX or SSP researchers (n=7). 
• Tara Bell (n=3). 
• Colleagues from school (n=6). 




10.  Do you support others 
as teacher leaders?   
• Colleagues from school (n=9). 




Supportive Teaching Environment 
Question 9 and 10 are also related, and ask respondents to identify who supports them as 
a leader, and if they support others to become leaders. Seven respondents indicated that their 
administration in their schools or district support them in their leadership activities. Polly said, 
“the principal gives me leeway to have people come into my room, or offer release days so that 
we can all learn from each other to figure out what we are doing in science.” Herman said that 
his administrative team “let me try whatever I want (as long as it will benefit kids) to see if it 
would work out better.” He added, “some things work out great and some not so much, but you 
learn from both.” April said that her principal and district administrative team are extremely 
supportive of her leadership efforts and of the teachers she is working with.  She said “we meet 
regularly for building level and district level meetings, and they are supportive for me to learn 
outside the district and bring it all back for our teachers.” Carla noted that her assistant principal 
is supportive, “we have a few people that are resistant, and she reminds us to hang in there 
because she can sense that it is little threatening at times.”   
Seven respondents also indicated that the NGSX team supported and influenced them. 
Polly said, “I remember being there with the NGSX researchers, and the fact that they were just 
giving us that opportunity to struggle with stuff, and showing us how to model that struggle with 
our students.” She concluded, “this process really brought to life the three dimensions of NGSS, 
and how that is related to the struggle of learning and growing.” Chester said, “the NGSX 
researchers modeled lessons as if we were student learners and they allowed us lots of time for 
collaboration-that collaborative piece is necessary, and most lacking in PD opportunities.” Carla 
concluded, “learning about the vision for the reform efforts in science from people who were the 
lead contributors at the national level was just unbelievable.” Additionally, three respondents 
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indicated that I supported them. Herman said, “I know you’re not fishing for compliments, Tara, 
but you did too, its true.” Ginger said she also felt that I supported her as a teacher leader. “Think 
about it, your recommendation to include me in these projects changed me so much, 
inadvertently, all of the work you did encouraged others, Tara” she said.  
There were a number of respondents (n=5) who remarked that colleagues from outside of 
school support them. For example, when I asked Chester who supports him as a teacher leader he 
said “everyone outside of my school district” reinforcing his earlier statements that he feels 
unsupported in his school. He said that the professional organizations that he is involved in give 
him strength and motivation. He also said that he has a large network from presenting at national 
conferences and has met other leaders to collaborate with, some of whom reside in other 
countries. Herman echoed the importance of networking by explaining that his fellow NGSX 
peers still keep in touch, and they share things with each other that they are doing in their 
classrooms. Herman concluded by saying, this is “professionally terrific and its been a blessing.” 
On the other hand, there were six respondents who said that their colleagues from school do 
support them. Sarah said that colleagues at her school support her leadership efforts, especially 
the history, ELA and special education teacher. Carla said the teachers in her district have been 
supportive, “we have gotten together on a few Saturdays (they come to me or I go to them) and 
we have talked about how to strengthen driving question boards, share resources and model best 
practices.”   
Question 10 asked respondents to discuss if they support others as leaders. The emergent 
themes and issues suggest that all respondents indicated they support their colleagues both from 
school as well as colleagues from outside of school. For example, Sally said that she supports 
two former teachers that she worked with that are now at different schools and are always 
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looking for new ideas and strategies to bring back for their students. She said, “any time that I 
see an opportunity I send it to them and others too.” Herman said, “once you have experienced 
owning information and figuring stuff out, you don't want to have somebody tell you what to do 
or think.”  He concluded, “I don't want to tell teachers of students information anymore, I want 
them to figure it out, and my goal is to support them in their efforts.” Perhaps Ginger summed it 
up best when she said, “I have partnered with people to open doors, because other people have 
opened doors for me.” 
In this section it appears that the importance of supportive contexts, both in professional 
learning and curriculum work within schools as well as outside of them, is hugely important. 
Consider Hailey’s comment “seeing a community take chances (like the storyline writing teams) 
and seeing the whole group help each other and build each other up” was extremely beneficial to 
her development as a teacher leader.  Hailey stated, “ I realized that it was the people who made 
it supportive, the team and the researchers.” Hailey commented, “I have been fortunate that most 
of the things I have led have been a success, but I keep pushing myself to make them better for 
my teachers, and am happy with what we have accomplished together as learners.” In his 1999 
article, Spillane states, “conversations with colleagues enabled them to get beyond surface 
dimensions of practice to appreciate the implications the reforms had for the core of their 
teaching.” This sentiment is echoed by Chester in the interview data as well, “educators need 
sustained collaboration with other educators-that is why the biology working group is so 
successful-people need time to sit and talk to each other, and we just don't offer that enough in 
schools.” 
In Science Teachers’ Learning, we learn “professional development leaders from outside 
teachers’ workplaces have an advantage in creating a safe space for challenging teachers’ 
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thinking because they are not linked in any way to evaluations that would affect the teachers’ 
employment status” (p. 132).  While the evidence from the interviews supports the conclusion 
that the researchers in SSP and TPL created a supportive context where teachers felt safe 
challenging their thinking, many of the teachers reflected in the interviews that their role as 





As I reflect on the programs featured in this dissertation study and the interview data 
from the nine participants, I am reminded of Spillane (1999) and the common characteristics of 
teachers Zones of Enactment (ZoE) that he described. Spillane (1999) discusses teachers’ 
relative implementation of reform efforts in their classrooms in terms of zones of enactment. 
Watson, Major and Kimber state, “ZoE is an adaptation of Vygotsky’s Zone of Proximal 
Development which describes the progress that can be made by an individual acting on their 
own, compared with the progress that can be made by the individual working with a 
knowledgeable other” (p. 2). Spillane (1999) further describes ZoE as “space in which they make 
sense of, and operationalize for their own practice, the ideas advanced by reformers” (p. 159). 
Furthermore, The four teachers Spillane examined closely in his case studies that appeared to 
successfully change their practice had characteristics of their ZoE. Upon further analysis of these 
characteristics, it became evident through interview data that the supportive context created in 
SSP and TLP also had these characteristics.   
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The first characteristic (Spillane 1999) had to do with the ability of teachers to 
collaborate with experts rather than learn on their own. In both projects featured in my study, 
teacher participants did collaborate with national experts, and noted in their interviews that this 
exposure was beneficial to their learning. The second characteristic from Spillane focused on 
teacher discussions being grounded in reform ideas, standards, and examples of enactment, “their 
conversations were grounded in their day-to-day attempts to enact the reform ideas in their 
classrooms” (p. 160). This was also the case with the two projects in my study and during the 
interview, Carla stated, “the use of these strong examples (of teachers teaching in classrooms) 
allowed us as a group of adult learners to come to these realizations on our own, the researchers 
didn't just tell us why they were strong, we developed the criteria based on observations, we 
learned it first-hand.” A third characteristic discussed by Spillane is the use of “material 
resources or artifacts that were consistent with the reform ideas” (p. 161). This was also present 
in both projects and the interview data suggests that the use of curriculum materials was 
beneficial to the teacher participants.  
Another area of interest relates to whether participants in SSP or TLP led activities that 
were related to the focus areas of the projects they participated in. In other words, were teachers 
who served as facilitators of NGSX leading professional development and were teachers who 
participated in the storyline work leading curriculum or storyline writing activities in the years 
subsequent to their participation in the two? I will also explore what that means for teachers who 
participated in both projects. Finally, I will explore curriculum development and how that relates 
to the teachers’ participation in these projects.  
Spillane (1999) states, “teachers’ attention to reform is complex, especially in the case of 
reforms that propose changing the core of their practice” (p. 154). In the nine follow-up 
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interviews conducted, it appears that the three teachers who participated in TLP alone and served 
as PD facilitators for NGSX study groups, Carla, Herman and Polly are very active in leading 
professional learning activities and shared reflections on how they changed their practice. They 
all mentioned in their follow-up interviews that they have led professional development for adult 
learners in a variety of different contexts for several years since their participation in TLP. Polly 
is working on a multi-year grant where she provides professional learning for elementary 
teachers year-round, and also supports them in their classrooms as well as several weeks in the 
summer. She also delivers professional development at her school and other schools in the 
facilitation style she learned through NGSX. Herman also said that he has planned and delivered 
professional development for educators both in his school and for neighboring schools. He noted 
that, he too, facilitates and plans professional learning in the style that he learned through NGSX. 
He said that in his experience, “teachers respond well to that approach because it encourages 
collaboration and teachers to experience new ideas in science as a learner.” Finally, Carla’s 
responses were consistent with that of Polly and Herman as she too has become a professional 
development leader for her school district and neighboring schools.  
The three teachers interviewed who were participants in only SSP, Chester, April and 
Ginger also appear to be very active in curriculum development. Chester began a very successful 
teacher-led storyline working group comprised of educators that he met through presenting some 
of his lessons at state and national conferences. The group now has more than 100 collaborators, 
and they are collectively writing and piloting high school life science storylines. Through 
empowering others to take the lead, Chester is now developing a physical science working group 
that will also write storylines developed collaboratively by teachers from across the state. 
Chester is very vocal in noting that he receives little support from his colleagues at school, and 
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the majority of his science department are not collaborators in this work. In Spillane’s article 
(1999) there is a case study of Ms. Yarrow, who like Chester had a “head-start on reform,” 
embraced change, took risks and “did not have to undo her practice completely and unlearn a lot 
of what she understood about teaching in order to enact reforms” (p. 158). What is also strikingly 
similar is that like Chester, Ms. Yarrow had “a complete lack of support from her colleagues for 
her ideas” (p. 158).  
April, on the other hand, has been very active in curriculum development for her school 
district. She said that district leadership has empowered her to take the lead on curriculum 
revision efforts in the area of science, and provides the support, time and space for her to be able 
to work collaboratively with teachers. She said that her district curriculum groups have 
developed middle school science storylines, and are piloting them with plans for continued 
expansion and growth. She also remarked that the collaborative spirit, and time to talk as 
teachers has been very helpful in her work. This has connections to Spillane’s (1999) 
observations of teachers who became successful implementers of reform. He notes “they had 
replaced the norm of privacy that dominates most schools with a norm of collaboration and 
deliberation about practice” (p. 164). Spillane further discusses these deliberations, and observed 
that they had three characteristics. First, they brought together teachers who were working on 
implementing the reforms with experts who provided focus. Second, emphasis was placed dually 
on understanding the reforms and how teachers were implementing them. Third, “material 
resources that embodied the reform ideas provide common points of reference for teachers’ 
conversation about getting the reforms into their practice” (p. 164).  
The outlier in this group is Ginger as she has led a multitude of both professional 
development and storyline development since her participation in SSP. While Ginger launched a 
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very successful storyline writing cadre 18 months s ago that has authored and piloted several 
elementary units, she also accomplished a great deal in the area of professional development 
through the science module development. This could be because Ginger was selected by the 
NGSX team to facilitate NGSX to Carla, Herman and Polly’s NGSX cohort in TLP (she trained 
the trainers, so to speak). Ginger remarked that she learned how to facilitate NGSX by visiting 
another state’s NGSX cohort and working with their facilitators. She said that this was the 
process that taught her how to be a knowledge-building facilitator. Ginger continues to be 
supported by her school district in the areas of professional development and curriculum revision 
where she has been empowered to take the lead on these efforts. Ginger is also highly 
collaborative and works with other school districts and educational stakeholders.   
Interview data suggests that all three teacher participants in SSP are very active in the 
area of storyline development, either in their schools and districts or with teacher-led working 
groups like Chester’s. Given this trend, it is not surprising that the three teacher participants in 
both SSP and TLP, Sarah, Sally and Hailey have led both storyline-writing and professional 
development efforts. Sarah has emerged as a professional development and curriculum leader at 
the national level by serving in several leadership roles for a national science organization. She is 
also a part of several collaborative working groups for storyline development, including the 
group Chester began. She also plans and facilitates professional development for both her school 
and neighboring schools. Like Sarah, Sally is also a member of curriculum working groups and 
writes collaborative units with educators from other schools and districts including the one 
Chester began. She also has facilitated professional development for schools and other 
educational stakeholders. All three teachers attribute their participation in both SSP and TLP 
with their leadership in curriculum and professional learning activities. Spillane (1999) remarked 
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“trying out new ideas in their classrooms with the constant support of colleagues to help in 
ironing out the enactment problems, and observing the response of students, introduced a second 
incentive for change” (p. 163).  
In the nine follow-up interviews, there does appear to be a correlation between the 
teacher participants taking the lead on subsequent activities that relate to the project they were 
involved in. Through analysis of the interviews, it is clear that all three teachers who participated 
in TLP are very active in professional development leadership activities, and are working not 
only with their colleagues in their school, but with educators in their region as well across the 
state. This theme of collaboration is present throughout the interview data. Spillane (1999) noted 
“conversations with colleagues provided opportunities for teachers to work together to figure out 
what practicing reform ideas might involve and afforded them an opportunity to gain the insights 
of others on their practical problems of putting ideas into actual practice” (p. 163).  
Thus, the follow-up interviews with the teacher participants in my study suggest teachers 
share what they know best. Another idea as to the success of these teachers could have to do with 
an explanation Spillane (1999) gave for teachers involved in his case studies on reform 
implementation. He stated, “the four teachers in our sample who had revised the core of their 
mathematics instruction had taught in ways that approximated the reforms for some time” (p. 
157). He concludes, “the mathematics reforms would not have involved unlearning a great deal 
about their current practice (p. 157).  
While survey data suggests that the majority of teacher participants in the programs 
studied in this dissertation project engaged in some level of collaboration and leadership 
activities, I cannot pinpoint exactly why some were more active than others based on survey 
data. Although there seems to be a connection between the nine teachers represented by the 
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interview data and Spillane’s ZoE, it is interesting to consider the other participants and their 
activities. Spillane (1999) found that the ZoE of teachers in his study that were “individualistic, 
centered chiefly in their isolated efforts to enact reform” (p. 167) were less likely to change their 
practice over time. Spillane also noted that “these teachers described no sustained ongoing 
conversations about their attempt to enact a particular reform idea in their day-to-day practice” 
(p. 168). While there is no evidence to suggest that the latter could explain any of my survey 
data, it is interesting to note for future efforts in my professional practice in working with 
teachers.  
Moreover, there is evidence in survey data to suggest that the group of nine teachers 
interviewed continued collaboration after SSP and TLP ended. For example, they formed 
working groups, discussed their practice frequently, grounded their discussions in artifacts and 
curricular resources they wrote and connected with others educators to discuss reform efforts in 
their local contexts. As an educator who creates opportunities for professional learning as part of 
my practice, my take-aways from the survey data and interview data are best summed up by 
Spillane. If teachers’ ZoEs are “social rather than individualistic,” involve discussion and debate 
about “the substance of the reforms and the practicing of these reform ideas with other teachers 
and reform experts,” and include material resources or artifacts that support deliberations about 




In this dissertation, I explained my vision to engage my fellow educators in professional 
development opportunities such as SSP and TLP. While my studies at UIUC have taught me that 
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teachers need opportunities and support to enact strategies learned in professional development 
activities, I experienced first-hand what that looks like for many teachers within the context of 
science. At one point or another, every single teacher participant told me that facilitating NGSX 
or participating in the storyline project was the best experience of their professional career, and 
many commented that they had no idea that professional development could be delivered in such 
a meaningful way. All teacher participants also remarked that it had changed their perspective on 
what professional learning could and should be.  
Although these programs ultimately ended, the teacher participants learned a great deal 
about supporting their colleagues in changing environments complicated by scale, politics and 
funding. Every participant told me during the interview process, they were thankful for the 
opportunity to participate in the projects because they learned and grew as a professional. 
Despite these hardships, I had the tremendous honor of seeing these programs and teacher 
participants evolve from ideas to a cohesive and supportive context cultivating teacher leaders. 
Furthermore, these leaders cemented their bond through quality professional learning and are 
now impacting their local contexts.  
As I reflect on the lessons that I learned through this dissertation project, there are many, 
and the majority of them already influence how I approach my practice. First and foremost, I 
have developed a deeply-rooted respect for research, and as a result, see the value in looking at 
what others have learned and using that knowledge to inform my decisions and practice. I now 
find myself looking to the literature whenever people around me introduce new ideas or 
initiatives to see if it is really new, and if not, what others before us learned about similar 
approaches. Upon further self-reflection, I also noticed that the lessons I learned from this 
dissertation project have very little to do with science specifically, and are more general in terms 
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of working with practitioners. These lessons have to do with change and how adults respond to 
and enact change as well as how politics, scale and funding influence, well, everything! 
I am reminded of a chapter I recently read in a math PD book, Becoming the Math 
Teacher You Wish You’d Had. Chapter 1 starts off by the author, Zager, explaining that it is 
important for practitioners to be connected with mathematicians and the way they think about 
and approach math. She says this will “add depth and authenticity” and “develop a feel for how 
much math is really created, discovered, and invented by living, breathing people with real 
feelings, biases and desires” (p. 7). I have found this approach to be particularly true throughout 
my research for this study, and it is for this reason, that I prioritize connecting teachers with 
relevant experts. The research for this project touched on this as did my practical experience as a 
student at UIUC working with the EnLiST grant. I believe very strongly that my early years at 
UIUC working with EnLiST, provided the foundation for everything I have done ever since, and 
served as the basis for lasting change at my former elementary school. 
In terms of moving forward, I have an opportunity to further explore and apply these 
lessons learned through a grant I co-authored for my school district, this two-year grant focuses 
on connecting K-8 teachers with relevant experts for exactly the purposes Zager described above. 
We just completed our first summer of the grant, and the results were overwhelmingly positive. 
Our elementary teachers are excited about science, and most importantly, developing 
collaborative projects with their colleagues that impact students.  
In her book, Zager also discusses the importance for educators to immerse themselves in 
actual classroom cases of experienced and effectual teachers teaching. She explained, “these 
experienced teachers have benefited from excellent professional development, coaching, 
university partnerships, professional learning communities, conferences, books, and reflective 
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practice” (p. 7). This point emphasizes the power of a collective body of knowledge and also 
relates back to the characteristic of teachers’ ZoEs that Spillane (1999) described. Moving 
forward, I have embraced lessons learned about the importance of teacher collaboration. To 
quote Chester, “we need to let teachers sit and talk-and we just don’t do that enough.  
Finally, as I reflect on all of the lessons I learned about taking risks and making 
meaningful change to practice, perhaps Zager said it best, “you’ll need to examine past 
experiences, think deeply about new ideas, and be willing to explore with an open mind so you 
can reconnect to the little kid inside you who once loved playing around with patterns and 
numbers” (p. 8). I have learned through my doctoral work that it is important for teachers to 
actually enjoy the professional learning they are experiencing. Without engagement, buy-in or a 
supportive context over time, little enduring impacts will be felt. Despite all of the issues with 
scale, politics and funding, the group of teacher leaders studied in this dissertation project 
flourished. They bonded, supported each other, and made meaningful change to their practice, 
and these changes have been sustained over time. They have sought out others to work with, and 
they actively try to help people transition to teaching with the reform efforts in mind. If I had 
another five years to study the enduring effects of these teacher participants in their local 
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APPENDIX A: SURVEY QUESTIONS 
Teacher Professional Leadership Profile Survey 
 
Q1. Which of the following best describes your current assignment? 
£ Full-time classroom teacher 
£ Hybrid (partial release) teacher (e.g., department head/ classroom teacher, 
coach/classroom teacher) 
£ Full release from classroom  -- Administrator 
£ Full release from classroom – Department head, subject specialist, coach, or 
program director  
£ Other: please write-in: (________________) 
 
Q2. Which subject(s) do you currently teach, or did you teach? (Please mark all that apply.) 
o Elementary/Early Childhood (self-contained) 
o Mathematics 
o English/Language Arts  
o Science 
o Social Studies 
o Multi-subject (e.g., math and science) 
o Career and Technical Education 
o Foreign Language 
o Special Education 
o Technology 
o Engineering 
o Computer Science  
o Visual/Performing Arts 
o Health and Physical Education 





Q3. As a teacher, have you shared any of the following with other teachers, formally or 
informally?  
 No 
Yes, within the past (select one): 




Curriculum or materials you 
developed or organized ○ ○ ○ ○ ○ 
Instructional strategy or classroom 
practice ○ ○ ○ ○ ○ 
Class lesson you developed ○ ○ ○ ○ ○ 
Classroom assessment or use of 
assessment data ○ ○ ○ ○ ○ 
Application of educational 
technology ○ ○ ○ ○ ○ 
Finding from research for 
improving instruction ○ ○ ○ ○ ○ 
 
Q4. As a teacher, have you collaborated with other teachers with regard to the following? 
 No 
Yes, within the past (select one): 




Professional learning community1 ○ ○ ○ ○ ○ 
Analysis and interpretation of data ○ ○ ○ ○ ○ 
Engagement in a virtual teacher 
network ○ ○ ○ ○ ○ 




○ ○ ○ ○ ○ 
Mentoring another teacher 
(informal) ○ ○ ○ ○ ○ 




Observation of a peer and 
providing feedback ○ ○ ○ ○ ○ 
Led professional development 
session ○ ○ ○ ○ ○ 
 
Q5. Have you had one or more of the following roles in your school or district?  
 No 









Department chair or grade-level or 
team lead ○ ○ ○ ○ ○ 
Instructional coach in a specific 
subject ○ ○ ○ ○ ○ 
Supervisor for an intern or teacher 
candidate ○ ○ ○ ○ ○ 
Provided induction support or 
mentor for a new teacher ○ ○ ○ ○ ○ 
Served on school leadership team ○ ○ ○ ○ ○ 
Participated in recruiting or hiring a 
teacher ○ ○ ○ ○ ○ 
School committee member on 
instruction, curriculum, or 
assessment 
○ ○ ○ ○ ○ 
District committee member on 
instruction, curriculum, or 
assessment 
○ ○ ○ ○ ○ 
School or district committee 
member on student services ○ ○ ○ ○ ○ 
Leader or coordinator for student 







Q6. Have you taken one or more of the following actions in your school, district, or 
community?  
 No 









Developed or improved tutoring, 
mentoring, or after-school classes ○ ○ ○ ○ ○ 
Worked to increase or maintain 
student diversity in the school 
enrollment 
○ ○ ○ ○ ○ 
Led efforts to seek additional 
resources to meet student needs ○ ○ ○ ○ ○ 
Served as adult volunteer in a 
community organization for youth   ○ ○ ○ ○ ○ 
Worked with other educators or  
community members to address 
problems 
○ ○ ○ ○ ○ 
Conducted outreach to local 
community for student work/career 
learning experience 
○ ○ ○ ○ ○ 
 
 
Q7. Have you had any of the following types of involvement in the teaching profession? 
 Yes No 
Made a presentation to teachers or educators beyond my school ○ ○ 
Led or co-led a professional development session or course ○ ○ 
Wrote or developed a curriculum or curriculum materials ○ ○ 
Conducted research or action research in my field ○ ○ 
Held a leadership position in a professional organization ○ ○ 
Wrote or edited assessment items or tasks for an assessment 
program ○ ○ 
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Helped organize a professional conference or meeting ○ ○ 
Served as a writer, reviewer, or editor for a professional journal, 
magazine or web-site ○ ○ 
Collaborated with a higher education institution, faculty or staff 
for teacher education or certification ○ ○ 
 
Q8. In the past 12 months, how many hours have you spent PARTICIPATING in professional 
development or professional learning activities focused on the following? 
 None 1–5 6–15 16–35 36–60 60+ 
Content knowledge in a 
subject/field(s) ○ ○ ○ ○ ○ ○ 
Pedagogy, instructional methods ○ ○ ○ ○ ○ ○ 
Curriculum or instructional 
materials development ○ ○ ○ ○ ○ ○ 
Leadership skills ○ ○ ○ ○ ○ ○ 
Assessment design/ 
development ○ ○ ○ ○ ○ ○ 
Use of student assessment data ○ ○ ○ ○ ○ ○ 
 
 
Q9. In the past 12 months, how many hours have you spent LEADING professional 
development or professional learning activities focused on the following? 
 None 1–5 6–15 16–35 36–60 60+ 
Content knowledge in a 
subject/field(s) ○ ○ ○ ○ ○ ○ 
Pedagogy, instructional methods ○ ○ ○ ○ ○ ○ 
Curriculum or instructional 
materials development ○ ○ ○ ○ ○ ○ 




development ○ ○ ○ ○ ○ ○ 
Use of student assessment data ○ ○ ○ ○ ○ ○ 
 
 
Q10. To what extent do you agree with following statements regarding teaching and teacher 
roles? 
 Strongly  Disagree Disagree Agree 
Strongly  
Agree 
I am interested in trying out new 
instructional strategies or approaches to 
improving learning 
○ ○ ○ ○ 
Teachers in my school often share 
instructional ideas or materials ○ ○ ○ ○ 
I am supported by other teachers in my 
school to try out new ideas or approaches 
to teaching a subject 
○ ○ ○ ○ 
I am supported by administrators in my 
school to try out new ideas or approaches 
to teaching a subject 
○ ○ ○ ○ 
In this school teachers should have a 
greater role in making decisions about 
curriculum 
○ ○ ○ ○ 
I have adequate time during the school 
week to work with my peers on 
curriculum and instruction 
○ ○ ○ ○ 
All students can learn challenging subject 
content, e.g., in science or math ○ ○ ○ ○ 
I have opportunities to use my leadership 












Q11. For how many years have you been teaching, or were you a teacher? (Check one.) 
£ 3 or less  
£ 5 to 8 
£ 9 to 15 
£ More than 16 
 
Q12. For how many years have you been teaching at your current school, or the last school 
where you were teaching? (Check one.) 
£ 3 or less  
£ 5 to 8 
£ 9 to 15 
£ 16 or More 
 
Q13. What is the highest degree you hold? (Check one.) 
£ N/A  
£ Bachelor’s 
£ Master’s  
£ Doctoral 
£ Other, please specify: __________________ 
 
Q14. What was your major field of study for the Bachelor’s degree? (Check one.) 
£ Elementary/Early Childhood Education 
£ Middle School Education 
£ Secondary Education 
£ Other Discipline (Science, History, English, Foreign Language, etc.) 
£ Special Education 
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Q15. If applicable, what was your major field of study for the highest degree you hold beyond 
the Bachelor’s degree? (Check one.) 
£ N/A 
£ Early Childhood Education 
£ Curriculum & Instruction 
£ Education Administration/Supervision 
£ Mathematics or Science Education 
£ Special Education 
£ Other Education  
£ Other Discipline (Science, History, English, Foreign Language, etc.) 
 
Q16. What certification(s) do you currently possess? (Please mark all that apply.) 
£ Provisional or Temporary Teaching Certificate 
£ Elementary/Early Childhood Teaching Certification 
£ Middle School Teaching Certification 
£ Secondary Teaching Certification 
£ National Board Teaching Certification 
£ Special Education 
£ Other Teaching Discipline, please specify: __________________ 
£ Administration/Supervision certification 
 
Q17. Have you earned an additional certification or endorsement in a STEM field or subject to 
meet teaching needs in your school or district? (Check one.) 






Q18. Have you participated in a program designed to support the development of teacher 
leaders who take on responsibilities outside an individual classroom to foster 
improvement in their school, district, state, and/or the larger teaching profession? (e.g., 
Master teacher, Math or science specialist, Kenan Fellows)  
£ Yes, within past two years 
£ Yes, three or more years ago 
£ No 
 
If Yes, What was the name of the program, or programs?  
_________________________________________________ 
  
Q19. Prior to teaching, were you employed in one or more of the following occupations? 
(Please mark all that apply.)    
£ N/A (teaching is my first and only profession)  
 
£ Financial e.g., accountant, financial analyst, banker, broker, claims adjuster   
£ Information systems e.g., programmer, analyst, computer/software engineer, 
electronics technician 
£ Engineer, architect, or technician  
£ Health professional, health technician  
£ Legal professional, law enforcement, paralegal   
£ Manager, business executive, proprietor  
£ Scientist (natural, behavioral, social), mathematician, statistician, science 
technician or analyst  
£ Sales or marketing)  
£ Social worker  
£ Other professional  






Q20. Please indicate your personal characteristics:  
 Gender:  ___ Female  ___ Male 
 Race/ethnicity: ___ American Indian, Alaska Native, or Pacific Islander 
 ___ Asian 
 ___ Black or African American 
 ___ Hispanic, white 
 ___ Hispanic, non-white 
 ___ White  
 
Q21.  Would you be willing to participate in an optional follow-up interview to describe in 






















APPENDIX B: OPTIONAL INTERVIEW QUESTIONS 
 
 We will begin each optional interview by asking each teacher to provide their name, title 
and leadership role and we will also list the name of the interviewer as well as the date, time 
and method of the interview (i.e. phone or go-to-meeting). Next, we will begin the interview 
by referencing the Teacher Professional Leadership profile survey. The goal of the interview 
is to provide the interviewees opportunities to explain the experiences they identified in the 
survey and pay close attention to responses that focus on teacher leadership activities. We 
will do this by asking the following questions: 
• You recently completed the Teacher Professional Leadership Profile survey. Can you 
tell us more about some of the professional development activities you engaged in as 
a learner that you feel influenced your journey to become a teacher leader? 
• What were some of the experiences that were helpful to you as a learner in the 
professional development you experienced? 
• Can you tell us more about some of the activities you indicated on the survey that you 
have led? 
• What made you decide to take the lead in these activities?  
• What were some of the challenges and successes you faced in leading them? 
• What do you think science teachers need in order to become leaders? 
• How would you describe yourself as a science teacher leader? 
• How would others describe you as a science teacher leader? 
• Who supports you as a teacher leader?  
• Do you support others as teacher leaders?   
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APPENDIX C: IRB APPROVAL 
 
 
 
 
 
